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■f-Sf'-^SS^&i:, ! 

»IS:at*r5*^at*dtfCt*»«t1-5«r±ie 10 
lWffi2*7c?iBrt-C»»LfciB8*«*t5fi4^»iB 20 

m t tsmo* 1 e*©3R&js*j xvwjKomm 

a, ; 

[»#«3] i»Ef-*^**a»i. 

lSfcttfflSftSafkflfcfflvv l»fBa*©fift*ffl-fe 30 

t#»e>*i5*<£fttB!», : R»*»en.5B*Hlt 2rtlc 
BtflE 2 &5M©l5]-ffiSI-BK£*>g LtBSH-SmgcT-fc 

i 

ft»fc*5M#S 1 E*©*r&Jfc*5.fctf?lJfc©8«3l 

to I 

[»*54i iWE^-*s(*¥»tt. 

UE«i«imr>*tJ:oti^»*ft6»*i6-3WIII t 
l»l;*ai$ii51tft«[Sr4 % ' l»EaftOfiftttl«-fe 

fi-Wftjiajl^gki:, i 50 
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aSrlJE^ftJ&ft&^S^WIt lfcfcRJM-aa<£i#» 

iS«mH-eE^$*i6«-aftttH»«)a<L«»ii«or 

U fcttJUlK*** js>S*»t*K+6 C fc £ 

1 1& mm 1 s«©«4Kt5 i. wjtmm 
giiEas^a-trvticjcoT^fe^en^-s^ffi t 

lfeK8Ui$;h.&afttl£fflv\ ffiEttftoafiftttit 

fci±9uaoa<wi«*» miE-j&^t iftitsjn-5 

a'£ftt*sif¥a©ib*t*fi;«L, wtfc^jw 
1 2rtict«E2^5t¥EF fc iT-^i()i-?.a'Was©^itia 

ft&iSE^ftJfcfcfeifcSfcWt 1 SKSJW aa<M£» 

a<f»ftaut»»¥«©ui*i-fli:*u, ttiESfffit 2^ 

Id ft it 5 a4HM0»ftS« ©Wtt-C fc 5 ¥-®&®m 
fi, a-Ltett©»»^©ft*R?fcSft:fc£SiSa*5 

± va-wia ©^Kiit ©ft 'Mi t* *> 5 &wmmg. * 

t^LT^ftSftfetlS^WJw^-CfcSiilCDl. ft 

g D 2 £ t>*ft/h#S)iig fctt L T ^ * £© h tl h #S'J 
l"</V-Cfe5jIgD3©9*>* i <b3ilR$^5'>^< th 

S© 7 t>a»&SHR$*i64>*< i i 1 ogLh* u^</P# 

zmti-zmm 1 e*©*t4Js*jj: 

So 

UEaftttffl*^lH-J:oT : f»^>!)e.itS-«i$IB t 

iSK*m$*i5atttt*fflv\ mfmmmmm* 

>y-&$tr1BL®¥m-?t>Z> 2ft5c¥SI-fclt5fr±^* 
fcttSLJSoa'frffittSr. ttE-teWt 

a<wft««3i^a©ia*tjs»t, ^»s>!)e>iisi*iii 

t 2rtlra5E2ft5c¥ffil*lT*^ffii1-5ffl'WiS©»li)iO 
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afc»tttaa«s*^ft©ffiaw&£u *JEftBt2 
/j>»i^«ft«»t5»«Hipji«7*-^»»¥a:t ft 

■C* SADilgE 2 33 i tfe'jjtMftMtKfctt L T^©£ 
©feftSflSJl"^-? fcSflOifgE 3 © 5 t»i»e>jB*?* 
Jt5'>*< fcfc lo»±o*JWV"«A'fcJ:o-C, *JWw 

JfcfcJ;tffl!fc©^»T=g«. | 
I»*S7] miiET-^^S^Stt, 20 

i«t*ai**i5MM*^v\ *ME*«©a«*ffl* 

fcttSJEofi-MMft. IMB-JBSffl t lfcfcSJM-S 

uWE*ij»#att, ! so 

l&lcfcffl£ft5affififtfflv\ H5IEtm©lffltfflir 
>-f-ft^tfffiffl¥®-Ci>5 2fft5cX-Y¥ffiU3rt5SK 

*i-$a<&tt«»*f«i,| 40 

a^fiil^&wffl^lefSgu UB-*«»Wt IS 

BftSH^&rofcHAWSSlj. EI»iIili«:*rfc4XNtt 
tU H«I«Klt3t-#-6^«:frfcftYN*i:UTl* 
&B© x - ymwM* X N-j Y N£ffi% ©ffigff fc** 

MI***aKJ:oT«*^H6«rfcftXN-YNJt« 



ma xtft/hitXNmi nirWM ( = XNma x-XN 
mi n) ©&*HfiXmxi. S6ttBWRftl(Q Y Nil 
*^l*lYNma x fcft/hfltYNm i n £:©g ( = 
YNmax-YNmin) ©J6*H£Ymx £©Jtf$>5 
gfttlt (Xmx/Ymx) *S*+5*«Jfc«Wki: 
ft£*. 

JKWtft*?ft®HJAIc£*U ffiiE«tfc (Xmx/ 
Ymx) **»*»&it6*»JW</UF l-eu^A'MiJ 
U jR4JS*fctt«.«l£ft#!J J *)5!J»* ! W»r1-5 wit 
»»t-*-5»*«lE«0«r4JIEi3J:t«LJIE©»»rlK 
Bo 

fcttajaot-wftttft. i»R-«i$iwt lmzmxtz 

WRrtblisaMfcHl-kvtoS *>©'>fc< fc t> l o© 

t91E^— ^©«Ute**ttl/J U» t*iftflME«**aic 
5*T£*$*5££*fttti+SS#«l~9©^-f 

fctt ffl $ *v5 Bffiffift/B v * T affile H 1 5 r - * ft »* 

io-C3R±iS*fcl«Li6tJI«*i!>5a>ft«Brt5^^ 
fr£H£ fcttSJIfc & 5 ft*>*IK&jft***¥Jit 
Sfc»©*r&JfcfcJ:tWU&0W*7n/5.&i:. ^©^ 
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|5 

w-t-a. ! 

[0 0 0 2) ! 

Movement (gig. \cUb^-fi) iWil 
[ 0 0 0 3 J AWC%£t£z b<Dbt>ft&¥$)g%)3 10 

icH-S'JI-SC b £f**S$fcfr&ffia\ fc£;ili#1?ible 
ioT^^^TV^ (BFjSE 2000^1504 
& • p 1 6 5~ 1 6 

8) . Z<D%nm\t. %\4ytHtz\*WJL (tl&> m 20 

Xlft^-*frbBLtiLtz%,<n?t-Z : f #>■&£> htl 

mmzfrtzixwt&L, fymftDWWfD&mzxbz 

b^ih<DXh2>o • 

[0 0 0 4] j 

[mimfcL&ob-msm] w^tfc^sriic 
yj^tzMtzm-mb^mftmbz&gbt 30 
£^xmL*<Dmz&Az>(ox\ mmowmvik 

lie i o X ttr - * X' h S ^ - * <Dim&!K 5 4§£ 

[0005] 4fcAW©asittffi*riest5ft?faffic 

W^ict, tzbz.tt¥fWl¥i - 2 5 0 8 2 2£f8lc:|^ 

[0 0 0 6] ftl!i?¥7-2 5J0 8 2 2£$g|e$^£i"l5 40 

zm^xm%om>iAm4mu "wfe$>btim 

?$\Hlz&tfzm'b®W)<DWZ$itb6b^ : ? h<DXh 

5. zommmit, £b\Lxmm%<Dnmmm 

Lxm%&%&±mmmW}®m<Dmmzm 
■tztzMcm^btix^z. Wftfrhmy-i -2 5 0 

8 2 2^lc^^wKffittJ»-il««)(DW5r*lcStI 
«H LXm%<DM %b OS-Sett^ 5 lei®#*&i,^<z) 50 
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x-h<9 , tcictta»Rflii4»e)Am]©#a^wftft»*5 

[000 7] **9!©B«H:. «*4«lia-C3W±je*}J: 
[0 0 0 8] 

vuyHommx-hio 

[0009] *%mz%z.t£, mmtzmv^<DMR 

MfllRU *U»»*Sr**¥l»c**"*-S. C©J:?le 

OtNi¥tt4R«fcJ:t//Sfctt«R*©*MS:*l»r 

* fcttfi&ft©*«0^^W#»rt&lc4*©-e. ¥ 
[0 0 10] *fc*«Wtt. UttffiT-^SJt^&tt, S5 

*&$ttiRm¥mx-hZ2&K¥m\zmm± i Ji£tL 
awjiommm, anE-jt^M 1 1 stsn-t- as 

WE-t«PMt ittic#*e)it5]t'C?ffia* j . 

&Z^V>'&t>bhZ>#'&\\>"<fi'X'hZ>ffl&h 1 x-u^ 
b&mbtZ. 

[0011] #|gPJlc^xtf, fr4ESfcttlLJ(E©fi<0 

^feSfteiixa^Mt 2rtlc|MbtSiBfftrmiU R 
S$nfcS-C.^iiEffl©^/Mc£<3^x, fr^fcitJ 5 
?Lll©M«*W4ll**i <t Xf/i fcttffiR A© WSt Sr« 



j 
j 
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[0012] m&f-fum^&tt.* 

tHMEBW<?*>5 2 SjjG¥ffilc*Jtt5fr£ft* fc 

HlB-**Hlt l&K##6jft5£<i>#:®ri\ ^ftS* 
feftoftW t 2rtfcl!1IE2$5G¥ffi0H-*«JblC*ig 
Lffla+4lE«re*6a<HSjl*ft*r**1-6«'WtB 
fc*£*. mII5*JBi¥^tt> S6&UEft 

[0 0 13] fr±K*fctt1UlEoa*' 

$ Hfc*CHfc*©tt« fc «<£fffiWEfto*/hi: * 
Cfc^EfcftSo 

[0 0 14] 



10 



20 



^»£»e»*i3«*m t 2rtlqlute2?)C7c¥Brt-C^I!)t 
51'C)>ttBOlMbXtt«rM^?'«]tr«&ii«imt ltt 30 
Cft*tS*69ftXftttJlj¥ftJ:. 16»Kt*ft* 

ffiWBr^Sft. *Mgg^SSIM©ffl2/K£gU 

¥ySr1-5rfc£#®fc+5 0 | 
[0 0 15] **Wfcft;c.HL idr4ia*fctt?LJeofi^ 
fimfc-fctfWt lfcfcSJIiU »3IS*i5fi<?ffitt*s 40 
'FJMEft 6*151* Ffl t 2 l*)tq 2 ftJc^ffirt-e^Brt-Sfi 

[0 0 16] *fc*«Wii, HuEr-*8g3M&li> mi 
EfittftfflirviHcioT^ftfcft&ftS-feiSIWt l 

*&$ttm&m-<tt>& 2 ijkwcfctf sfteK* fc so 
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5fi^tt©£»itgfci&E^fc£ft6i , iSI*ni t 1 ft 

<D®®mg.<D¥®mx*hz¥-®®®m%. 

-^Wt^aotttttaafU ¥J&£»agfc*frL-CT 
ftje*bix5#*JV" t ^"e*>5jtSD 1 » g*#!)ilg 
{CMLX^^btl : bmi^^X'hm&D2iiX 

53t*D30 5t.*»e>a«S^5 / >4< it>lo£Jl±© 
fejWR$*v5'>4<i:t>loK±S:V'</v#9JU *4 

a*fciatsL«fc*«**»«!i»«r«i(fi-a - fc &mtt 

5o 

[0 0 17] #»Wfct*;ttf. Sr±Je$fcf±fLJfc©S'fc 

TftjEftfcJiSlWIlt 2rtlC2j3c7c¥B5rtT'#»-t5a 
&&«©&»gg©¥J^£T-fc5¥®&»Sg. »»a 
g T* h 5 ft*&»)5Ig:fc £ tMSKol/Mt 

g, ft^l^ttJ:tMM>tMW0 

[0 0 18] *fc**Wf±, fuEr-^g^af^ ffl 
t Irttf fiffl¥[ET-fc 5 2 &5c¥ffii-fc 5fr4j,SS fc 
6it5^F4 1 2 rtfctMB 2 fc5c¥ffirt-peWi- 

5a-wia©M«g*t5iE^fc^»6^5^t i 
fetjSIM-sfi^iMnjasjfW^afc , li^iiiPii 

i^ummmmw-mtx'hb^mmm^ a 

«r«JI1-5»«lPag7*-^«JI¥afcS:'t*. 
BT^Sli^ ^»J!lPjigr-^^»¥a©fcb^l^^t, 

^mmuam&^Lx^ib^ibbmmi^/i'Xh 

^giju^-efcaaoagE 2*3J:tJtft/jv^!Miojiglc# 
tT^feS© 6iv5#SiJ U't/u-CfeSJoagE 3 © 5 6 
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5'>fr< £ <b 1 ogl±£ u^/utfJWU fr&JSSfclifL 
[0 0 19] #3gW^;Ltj. fr^tfctlfL^wl^ 

© 0 hfrbWRZh^tiKi 1 1> 1 o£l_k©»MIS 

«t^»i£1-5 r £ Wm\i%6o 
[00 20] Ztz*%miMffi7-?&%^®.\±. w 

Slc&til$ft5»£Mt£fflv k WKISSwlffl^ta-fev 

tz$tt{g.&w-mx'hz> 2^7t;¥si^ct6ff^*fc 20 

te?U«©ffi<iM3:B£. tufE^S^t l&lcj^-f5fi 
-M£fi8Sg3M££, fi-Mitt^g^&roai^fSgu 

^5^ t 2rtlCHfit2247t¥ffirtT-^«)Lfc|liiT' 
5 &ffi!tt£i2tg1- 5 fi<ck£ffi1»l2tg^ IS £ 

tizm^m<D&&wM<omikmt3 ! '3^x%i*. , ji% 

[0 0 2 1] ^Wcftxif, fr£it£fcl±?Li l E©fi<fr 
fifiSr-OT^t lglcggU *g»$ft5fi4Miffl# 30 
^^fefjixS^t 2rtli2^7c¥SF*5t-^»)Lfcll 

[0 0 2 2] *fc**Wl4.|fltE7 f -*S*¥&tt. Bfi 

fcfcfclflSifcaMHKrfllv . 1»IB**©fiJHfttH-lrv 
•*££t«¥ffiT*fc 5 2 #1% X - Y sfifi icjs it 5*4 

fctt?Lja©s<ffctt$\ |iisE-j0*ffi 1 1 nicjan 



<6£*f>ft5B#Fa1t 2rtlcME2^7c¥®^T-^i!)L/'c 
«Kta<S^T. l3ftiS&^tt!H-5lBlttftim£. 
@ttR*¥»©fflAfcl&*LL @#lM!ltilrfc4XNtt 

liffi© X - Yffigffi fc X N-jY NfRXOlMI t3E « 



40 



50 
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Ni*|6|Ofi^ffiXNma xtfrJ>tXNmi n£©M 
(=XNma x-XNm i n) ©&*HfiXmx£. fit" 
teEgftUffl© Y N«l*rt|C**ttY N m a x £ ft'Mt 
YNminiffll (=YNma x-YNm i n) ©*fe*t 
ttYmx£©Jt-C*>5ft«Jt (Xmx/Ymx) 
t5$«ft*S3MMS:£££^ tME*U»*»tt, Sffilit 
R*¥ftOHl*fciS»L. MEftftlfc (Xmx/Ym 
x) «r^fc£ftf>Jl5#»Jl"<*F 1 T?w</u#J5iJU 

£1-5. 

[0023] *«wtflE*.tf. tteft#HA'&*«&n 

5»fc (Xmx/Ymx) , 1"*t>t>»*HO»tt© 

[0024] *fc**wi±. frtw-**iw»tt, n 

&lcfcffl£ft5fiM£fflv\ mettftofilttttl-trv 

tt?LJ&©fi'£Mftfl*\ B5§E-J£I$R8 1 lSlcjRJI-rsfi 

6«<?tt«fcHt*«iHte.#i5«ifc*aj*^*0 5 *> 
<D'>t£< £ t> lo©fift*ffl-fey*RttffiBlc*5lt5fi 

[0025] **Wfcfc;ltf. *r4ft*fcttHJIEOfi'Cf 
fifiSr-J&«FllB t lf5fcS*LTi&e>ft5fi<MM3:fc 

o©fifi^tH-fe y^Kfettlcfctt 5fiftr- ^ ©)SiK 
**«WrL. ^*^fcf>^5^t 2rtlijo^T#fcib 

i3J:t«Mi*o*«*r«»i-60-C. 

[00 26] *fc**Wl±» mFEr-^S5»^gli, M 

xT^§-fr5C£*#^£1-5. 
[002 7] **Wtft*.tf , ***»fctt, *U»riem 
££tlC7*-^ia»e*#**Sit5©-e. WBr^ftt 
J:5«Sr^*££ilcfc£xtfE^lcj;5**r-^R 
»^m©iS#ig*^^^-frT^J©ft2) C £ 5© 

•c\ Sf^isfc «t Wimmmm fc «t r>*/ * a 

5o 

[00 28] fPRffl*fclittRffi©tttt 
C*>6*r4ie4fcttAia©fift*tt*©Sftttffl-tyt 
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■t^iS6@-C*fct). 02I401 
8*1 



Oif4JW8J:t«UIEOlW» 



[0 0 3 3] !7 J> 1 0 (4, 



3©4ffilC@f S*lT»rt^*t6. «7 3*vi oojga* 



>r t*i 2^iStt. mmmti 



10 



* It ttfLil S& # *j 5 flSr* 5 * r y 7° 

©Sr£JS*3«fctffljfc©&»r7jn ^7 Lfca v 
[00 2 9] **W «T4Ete«tot|L!Soaiik 

- i&3yfc , : 1 -*lc||fr£jtf5fcw©7W7A£{l 
£fc*© | 7 > D^7Az>5iE®;*ft=>y 

[0 0 3 0] 



30 



[0 0 3 1] *H*©»tto«r4il*iJ:tm]e©»Wlt6 
Bl (ttfc. WzMrSCl tlMM-8) 14, fflRtt* 
fctt«IMto«iilc*»6lftJIE*fc»ILK (Gift. -© 

©fifflftttl*Vf-3 a, 3b, 3c, 3d (*HJS©^ 
l'C*l4 4o > lft*a*^*tt»+5»«-K»4tS*t 

Mtt£/f^Tifiicgii-5T-?£&gtS7 ? -*s<i 

- * II «t o T*4iS * fc l4Hjl€ ICS t # *> 5 f 

«^g|5 8 t £-a tr, 
[0 0 3 2] &tijg|$4f4, «IWE2*«*1-6=»S' r9 
£, ay h 9 ££*H"5 7 ajy 1 OiSr^tf. =yh9 

*SSW|-C*>«J. -BBfcHM*»***i. *0«P« 40 
fl> & ttftK 2 * rtSSgffi! C t ffi X # 5. 37 

&m hii. *©¥« 1 1 JifcttiB Uc WE 2 
ffi* it lttR4fcotttt-<*«6 $ its. 



7° 1 2ISI*tt. 
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15©±ffi <Bl«BJ:#flfcl*l3ffi) fc, ^ifLfcfi 
^lbBijfB=>y h9#!7=^l 0K8*£ft5„ 

[0 0 3 4] @2lc^i-J:?l-, =>y K9©¥ffi 

Hatfc**^. StlE4-0©fift^ai-feyt3 a, 3 
b, 3c, 3 dl4, ay h 904H*5*.a«-CKtte> 

&mZ2fr=>-y h 9 rtKW&ffilCjojMfcittI 
■C. t^ffiBtRrte»*iSfift»ai-fe^*3at:CHl 

b£CH2, ££&B©tfl&d3-feVt3 c£CH3, 
feSfiSroSfi^ttl-fe^t 3 d £CH 4 iPf-SC t^fc 
So fiftttffl-feV*3tt. fr- 7>1 9(c4oT»^ 
*«8l£*fcWlC«tt$ft60-C, 8fflLfcSfMW J W 

[0 0 3 5] $y«*SS8imfc5r-^S»^a5i5 
J:t/*M^S6I4. CPU (Central Processing Uni 
t) *«*.5v>r*naytr a -*4iricJ;oT2iSS 

»4jSfiT-f^7 , i^r4i*lcJ;o-Clim$^ ^asKi 

6 frb<Dmt>tfc%LXT-?fem%&£v*>mf&% 

[0 0 3 6] $fc*££©H?tl©&fr£B 1 1-14, fitt 
8B1 7#fci*.tf«4l 8ftiftS«f$it-c«Jte)*i 
5Cit^IlgT-fe5o «^8@17I4, 
g.<titCCD (Charge Coupled Device) f^SV' 1 , 

8 ic£*.e>it$. ESP 14, KE1 7ICJ; 
oT#felx5«*]IE2©GM©a*f f -^**»rtSffl 

*t+9ijgfi 5 0 icf4^^is 2 ©£ftr-* 

>t^-^/U5 ?+S'J$nfc±*T-^l4 
^-7*^5 2SraCT$iJ^*^8lc4x.^ix5o C© 
^ ttffiSI 5 0 ic J: o TttRJI 2 0-««4± 
^x-^ (ftffl, KMifa^^lag^i-) SrttfflU » 

[ 0 0 3 7 ] H 3 14, ^»f8S 1 ©«^W*fig*^+7' 
oy^im 6l:if4, Ift^ffl-fe yf- 3 

a, 3b, 3c, 3d. SttKfil 7j3.fcl/&*7 f -* 

5T-^^¥S5li«j55=&S©^«l6©^*.^<b 

7 T-fe 5 MtffiRf * fc (4iKA f^x^Kt? 
[0 0 3 8] &9IEIB 1 6 ICI4, «^ft 7 4I>V * 
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2 214, ROM (ReadjOnly Memory) fcitfRA 
M (Random Access Memory) j£rd;l5, ROMICI4, ^ 
Srgfi 1 imm®® 1 6 IC .fcioT^SfiGiS&gfrfSfc 
«Hr>-7a?yM.tiX[>7£tl % RAMICI4, 7*-9&& 

5o 

[00 3 9] 2 ©#g^WJI$fc 

BffiSfiroffffioaaSr-^ t $ft5#»rgffl l lc<fc5*io 

W=Wa+Wb+Wc+Wd 
CCT% Wa =Wa 1 -WaiO 
Wb=Wb 1-Wb 0 
Wc=Wc 1 -Wc 0 
Wd=Wdl-WdO i 
[ 0 0 4 0 ] El 4 II, = v h«9 ©fSjB&fc Lfc¥EEIT'$) 
So 4ooaffl^UHryir3j5r-&tf 2^5c¥ffi5:«^ 
U *©2&7c¥ffi±»C:fc^T3y H9©JM^Ir)£X8S 
GX= { (Wa+Wb) /W} 
GY = ( (Wb+Wd) /W} 
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5 1 ^-f 2 o<0jlg©£&£"fric J; o TWUr LX i> & 
<, $P>lC3o©ag+'<T5:fflV^]Wr-t-6«fc?»cL 

[0 0 8 8] T-*iftg^&5©Sg5©IMrCi^ IfflS 
©fflAlcfcSU l#filc#£P>ft52-i>&tt;6\ 15) 

^BJOlga i ©jpJStt-C*>5SpJ0»»ilDaao a v e 

iO**«-e*>S«*»IMl0j«*oma xfcitffi^ 
KiPlgtt i ©ft/httf&Sft/J^flADlgoin i n£ 

[0 0 8 9] a^KCUDlAa i tt. S (1 2) 
■C*fte>ft. ¥^»DjSSaa v ett. S(13) IC 
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[0 0 9 2] Lfc#o-C. ^©AofeftSAAAA** 

ot, A*AA6tti»Af4cA***i*AAAnAtii 

loaves #giJl^WEi 1 A±T&5/4»5/W;:<to 
T, AAA©*S^ttAA^.fctf/*fcttffiAA©AA 
5r«»rt5 r t * pTfBC4«L 4i3#9J i^^E 1 It, 
*ULfcvM*A*ttAA*jJtV'*fcttttAAfcJ:oT 

[0 0 9 3] 132 lit, AB&AlKJ:&AAAoAfi 
AttAAfcJ:t;/*fcttttlEA©AAfcAif©¥AA» 

ADiiS a a v e I; 



0 2 l©7jp-?+-h«rAlLAA 



wij^^ratSo 0 2 lid 
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fcfcAU t^©¥$A»fll)AAa a v e S:«At5. 
^fy/f 1 ITU ^»y*T-fo5¥K)»^Piig« 
avef *©A©6ft3^»jU^*-e*>5AAAAE 

ZZVZry7t 4~*Ts/7°f 1 1 S T*©ftflMi, §> 
:l©«*A*A8fcAfc5tt«iaAl 6lC<fcoT 
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[0 0 9 5] *JB«-ett, g«AllA££a a v e IC«t 

o T AAA©#SAA AA*j J: »/* fcttttA AO* A 
trAA+SAfco^TAA LjfcrtftiTfc. r-^§[»^ 

A5iCj:oTAA£ftSA*lAttA&Aama xSfcfi 
A'NMMOAAam i n fcjjoT <b H£|C LT*]»*5 
AA&AfttilAaave, A*A 
Sfi&Dilfi amaxfci tfft/JjAA;&PitA aninOH 

«rLTt>&<, 3 6£3o©JiaSS-*-<<T«rffl^-C*l 

[0 0 9 6] f-*AA¥A5©A6©AAm AA 

Uit i mmmztizmdmm^xmyi 2 ©a* 

AA*AAt5A<CMfcAAJJj¥A£. A6&AAAAA 40 
©fflatfcAU lAftlcA^fe^SA'WtAi*. l# 
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SEA+*A<£H&AA*82«3{a I: fcAtr. A6AAAA 
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«$ft5<, £©A*Htt. AALfcA**A7©AAB 
ASrfcittfAAS«¥A2 lfc*Att»t6*t6Aft* 
* * f-lci o T AAA AAKA A*.T AA1"S d t K 
±ot, Sfc&SHSSl 6lcgi^$^57 , yy^2 3lC 
SmHA+SCfclCfco-C. 1AAA^IAIC1-Swt*5 

[0 0 9 8] AA^AeicfcSAAAfcfcrtSAAo* 

a©«»h:. fc t m^nmmifcmmomm® 

W*A6lcKAUT*i#» AAAAKAfeHSA-WtA 
A»©AAB*A£« fc C 4 C Jc otff 

[0 0 9 9] H 2 2 l4EA4AAil#A 1 0 ©«&W 
AAH-efc 9.023 ttttft^WAA* AtSAAAA 
#•1 6©AAJE©Affi0-C*>3. 02 2(c^t i?l£]E 
AfcA£AA*io©*AAm AiHttAtt. Xtt^ 
A*J:tttrAArt©MA©A^*BfcA*LTV*5. - 
#02 3 tAt J: 5 fc, Ag^ttAAfcAtSAAAA 
Al 6©»AATtt» AiM&Att, XA#i*ii*iJ:tfYtt 
Aft fc f>lc*©»*«HAS/h$ v^t AASrAI-S. 

ftS^Jt L-C»ASii5**Hi:*Jt«AAU#9Ji-S 
Cit-toT. »AA©A«©AASr*3J3J:t*JAt-S 

[oioo] 7*-*AAAA5©*7©AA-ett, AA 
Lfc l AAt Affl $ii5 AAASAv^TAAA 2 ©S-fc 
ttA*AAi-iA«CfAAAA*Ai. A'MfcAAAAA 
©AAfcAAU liMUcAftbitaAifttAa 1 . i» 
WfcAE2ASX-Y¥ffirt-CA»UfcA»fcA"3^ 
T, AADKA«:AAi-6l§IAAA^Aj:, BAAAAA 
©AAfcAAU BAAA*Afc*X*£U AAAA 
KAa+SASArfcftYAt LTfi-W5fi©X- YffiH 
ASrAAi-SAAAA^At, AAAAAAfcioTA 
A $ ft ft x - YAA Afc Art 5 AfeffiAAAAM 

©XA^l6j©A*AXma x irft/hfitXm i niOi 

(=Xma x-Xm i n) ©&fe*HtXm x t . 
^»)lia©Yl4^|p)©*^AYma xtft/WttYmi n 
4 ©A (=Yma x-Ym i n) ©AftAYmx i©tfc 
-e&SAAtt (Xmx/Ymx) *AAt5AAtfcAA 
AAfctr Atr. 

[0 10 1] ATKAAit (Xmx/Ymx) ©AA* 
Wc^xmWtZ. 02 4 It, A«tfc©AA*fe©A 
A*:A+H-e*>5. 4-f. HAAAAAKioT, 15) 

WU:AAS*i*6 0A©A'£H!fcA7 f -*©BAAA <Y 
= aX+b) 5r®^t5„ AAAA». A/h2AAKJ: 
oTtoWOi (14) ICJ;oT^x.f ) ^5„ 
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TX N - Y Nffi^llCfctfsjfi'Mitt© Y N 

lYNmi &dft*feYNma x i|/MI 



mx (= | YNma x-Y 40 



YNmi n&O&OftfflltY 
Nm i n | ) Sr*J65o 

[01081024 «t»-Ctt. MIXm x 11, £<t.<&B 
4 1 tfi.£HS:H4 2 i©Pfl©XN*b#|6]©S§8lLXN-C 
fo "3 , ffiMttYm x tt, Stpfi 4 3 t fi-WS® 44t 
©Pfl©YN«l*|6)©iSfiLY|NT-fe5. JRfltJttt. Btiii 
Lfc^*ffflXmxiJg^iiY|mxi©Jt (Xmx/Ym 

x) tmbtiz. mm (xmx/Ymx) a, mc 

K8lLNX£Sg!gLNYi©!l±T';fc^ l#IK]£#ttL 
fcfi-C,'ffilK©a*©ttte*^S«HC«»#tt 6 £ i 2)5 T- 
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^©GMlCJ:5fi^fi©#S)li, R*«rff+5i»je 

BfttKUfi"* title, Sfi*ftt>L<ttt*©W^ 
*|fl|lCfrlFoT»»i-5«[«iJiS*>5. LfctfoT, Mm 
it (Xmx/Ymx) «B¥Wft*i3j:tJf 

#^a»Sfcli*3^4v*51W**+a»tiiift>. Eft 
*»»JE-Cf±. *©iittJI«S:W1-5ttlUIE©*IB«f+ 

[0 110] r©Ct*»ib, SS^Jt (Xmx/Ymx) 

**«r»»f+5Cti^l6tWWS*i5. *WNWt"< 
/VF 1 h U< li, #SOl"</u©±Pg{ilt TfSttt LT F 
1 lteiVF 1 2SrW»*a6tK^UT*<wtlcJ: 

ot, wtf^ftefiuugf^msfrsiHUt (xm 

x/Ymx) £#g"Jl"</WF 1 *fcl±F 1 l*3<fctfF 1 
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*«J|»*Jitf/**:l4«*|t«>#tl*IHWt (Xmx 
/Ymx) tJ:or»Bri-5 , »^4rlftW1-57o-^+ 
-hTfeS. EJ2 5©7P-|fir-ht:#HUffi&Ut 

«tt (Xmx/Ymx) ICfcjoT^Srf 5-i£©flft£ 
HI 2 5l^1-7D-^+-H±. 015IC^ 



[0 112] Z?y/g 
b) XT'^g 



*©!H*itiJS (Y = aX + 
1 0 -CHt, Sll©8tg 



ttiU XN*K|[SJi-6*Krirfc4YN#i:LT. 1 



^r^g l lT-li 

ffifiO X N&$Hfc©$*teX 



-YNJS«»OJSE««lC« 
Nmax, ft/Ml XNm i 



nt, fii^fi©YNffi8ffi©**ltYNma x, ft* 
lYNmintH, Iitt'(Xmx/Ymx) 



1-5. ^rs/7°g 1 2T?tt, 
mx/Ymx) ^©£© 



*JW¥S:6#, JKWt (X 



f itt±-e*5*»5a»*mi**a6fc±oT«»te*i 

5. 4*>\ W*»6ii*^B(U'W± % fui£Lfc«fc? 



(ctPMtFi liTSlFl 



2 IKWt 



(Xmx/Ymx) #±TRffiFll, F12©KT'*> 
7 , g4~*7^7*g 1 2*-^©IWfti, ^#rgfil©$lj 
[0 113] r - * SHC#® 5 ©^ 8 ©ffi^fli. BSE 

fifttt aj-fe ^ 1 3 1 j: o t i bs ttt tu $ *i 5 a«t & 
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[0 1 15] @ 2 6 ttjE*4Sr4Je#* 1 0 ©ttKJE® 
&%tt>mm%l 6©ttHlS©«Mr»***i-H-e 
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%Afi v ttCCH10A*im&ftCfcV^**£ft 
©kits. 



[0 116] HI 2 6lC^1-«t 



10 



20 



30 



40 



5fcJE1M:fr4JW*lO 50 



12 003-210435 
30 

-"<•*>*). «»J** < 5HH LfcS«**+H«ft*»* 

¥m%z%t6%i*.m%i 6©*»«-ctt. jaisft 

Htt»«^i*©JBKIWt»©««©#»Ji"«^*^ft 

it«(r+5 £ £ 5o 
[0 117] £fc*«91©ffi©%tt©]gtttt. 
fctt?LJI©fil:*aft©fift«ffl*^3tJ:o-c«ffl 

*©»jMg*£#su BuET-^icioTfr^iisyt 

ttJL&fcJMWibsa'fcWW+S*^ s/ 7*i . fr&jes 
fcmL]eicJI*i»*>5d»©*JWlB****¥«tJ:oT 
*^ -f 5 * r s/ 7° t Sr => > f » - 9 1 c Hff $ •£ 5 fc © © 

[0 118] r©J:5*fr4i6teJ:tWl]ft©»W^o^ 
7 All, Iftlcgg-fSr-^ ZftW-tZxry 
©f§8Sl£«fcoT&§{fc$iT,5©-C, titli, mi 5© 
7B-f+- hlC^-f^r-7 7'b 4~XT;/7*b 1 0. 
Ell 7©7a-^-v-Hc^1-^rs/7'c 4~^ry7 p 
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1" f 4~xr y7*f 1 1, S2 507P-f+- hlc^ 
1-XT->7 P g 4~XT5'7 0 g 1 2 nay tfa- 
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fc^Slc i o TSf^iSfc X tf?Lie©#S¥ttft«*i J: w 
©*^^pjnir^5 0 

[oi2o] $ e> t*ms©jeffi©*r4ie*5 xu^jkd 

k*.\f7l'*>7frT<i *9 (FD) £ 1t&*>'<9 h 
7^* ; ?-u=i- : y7> (CD-R) 4t*lcE®$ixt 
E^li^tt« *^P^©t9 1 o©ii©^Jg©^l-C-fo 
5. r©i5 4E»Jt*iLT«f4jeisJ:t«Lil©»»r 
7 p D^7A^j|tt$H5ciic«toT. iafflpyfa- 
9, fiftttffl*>*i3J:t/**^H:i^ 518*4** 
T*, Sr4^fc«tt;fLiS©#S#W4Stfe«tU : /*fcli 

[0 12 1] ^Jblc^fcJ:5lc*^JS©^fiT-|±, r 
~^*»^«5Ctt. Sl~B8©ffi«T'«$^5jg» 
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U £J»rlSm£«*-f-5C4 



ffi#g^<0^a^^LTl^©T'MR I (Magnetic R 
esonance Imaging) , CT (ComputedTomography) 44* 
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10 



#*TfBfc45. jaATttf 20 
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is« SA^iiagj3j;i/S/]>^»iis©^*,a^aw 

$ *v5'>4< 4 1> 1 o£A±©#i&jIg©;*:/Hcg^ 
c4;i'*Jtglc45. 

[0 12 7] Sfc*jBWtJ:iitf. JK&JIE4fcttfLJS® 
l-WMttr-JtlMI] t lfcfcSSU R*&4i&ft6ti[ 
■OTfeftb&ftSBnt 2rtfc2fc7c¥ffil*rCfMM- 

»Jpa*oft/J^-Cib5ft/J^IMniag*iS[|f U SJS 

»*IEo5t»«»feWl*ii5*ft< 4 1 1 o£l±©Sl) 
Mfg©AvHcg^T, ff£JSfcJ:l/?Ue©#g$8) 

[0 12 8] *fc**WfcJ:*Uf» «r4]S*fcfl*JI© 
■<HMKr-*lMU t lSfcSJfU Rg£;ft-51£& 
Sa*^©£© btimffl t 2 rtfc 2 fc5c¥ffirt-e£» L 
fc5l»-e*)5#ffi«|t«:IE*U» EttSJlSaiHS'tt© 

i tf?L!£©#g^4gS3o J: tf/S fc li&&&© 
*«»r1-3©-e. Mi:(«4«B*t5; 4#»Tfgfc 
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0 J /Sfctt^.f.©WM^M't©? ; *S#i)iISVa v e 

[02 1] *K«ttlfcJ:4**JS©tt8¥tt***5J: 

t//Sfctt0^.f.©W«^a^©W»iP3i^a a v 
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5, 
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J«©»*0T?&5. 
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(54) DIAGNOSTIC APPARATUS FOR NEONATE AND INFANT 

(57)Abstract: < 

PROBLEM TO BE SOLVED: To provide a diagnostic 
apparatus for the neonate and the infant capable of 
determining absence/presence of neurological 
abnormality and/or muscular disease of the neonate and 
the infant in a simple constitution. 
SOLUTION: This diagnostic apparatus comprises a 
plurality of weight detection sensors 3 detecting the 
weight of the infant to be examined 2 in spine position 



and/or prone position, data calculation means 5 
calculating data related to the weight using the weight 
value detected by the weight detecting sensors 3 for 
every second, determination means 6 responding to the 
output of the data calculation means 5 and determining 
whether or not there is abnormality in the infant 2 based 
on the data, and display means 7 responding to the 
output of the determination means 6 and displaying the 
presence/absence of the abnormality of the subject 
infant 2. The determination means 6 determines the 
presence/absence of th6 abnormality of the infant 2 by 
comparing, for example, a gravitational center moving area of the subject infant 2 calculated by 
the data calculation means 5 with a predetermined discrimination level. 
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CLAIMS 



[Claim(s)] ; 

[Claim 1]Diagnostic equipment of a newborn infant and a suckling characterized by comprising the 
following. 

Two or more weight detecting sensors which detect weight of a newborn infant or a suckling in a state of 
supine position or prone position. 

A data calculating means which calculates data about weight using a weight value which is beforehand 
defined by weight detecting sensors, and which is detected for tevery fixed time. 
A decision means which answiers an output of a data calculating means and judges whether a newborn 
infant or a suckling has abnormalities with said data. 

A displaying means which answers an output of a decision means and displays existence of abnormalities 
of a newborn infant or a suckling. 

! 

[Claim 2]A weight value whichj is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
means which calculates a centroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing said (two or more weight detecting sensors, or a suckling for said tevery fixed 
time, A centroid position which answers an output of a centroid position calculating means and is called 

i 

for for said tevery fixed time, Z^rea which moved in said two-dimensional flat surface within the time t2 set 
beforehand including a centroid movement area calculating means to calculate said decision means, 
Diagnostic equipment of the newborn infant according to claim 1 and a suckling judging whether a newborn 
infant or a suckling has abnormalities by answering an output of a centroid movement area calculating 
means, and carrying out level discrimination in the area A1 which is a discrimination level which can define 
centroid movement area beforehand. 

[Claim 3]A weight value which is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
means which calculates a centroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing said jtwo or more weight detecting sensors, or a suckling for said tevery fixed 
time, A centroid position whicfji answers an output of a centroid position calculating means and is called 
for for said tevery fixed time, Centroid position frequency which is the number of times which appears 
repeatedly on the same coordinates of said two-dimensional flat surface including a centroid position 
frequency calculating means to calculate within the time t2 set beforehand said decision means, 
Diagnostic equipment of the newborn infant according to claim 1 and a suckling judging whether a newborn 
infant or a suckling has abnormalities by answering an output of a centroid position frequency calculating 
means, and carrying out level discrimination in the frequency B1 which is a discrimination level which can 
define centroid position frequency beforehand. 

[Claim 4]A weight value which lis beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
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means which calculates a centroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing said two or more weight detecting sensors, or a suckling for said tevery fixed 
time, A centroid movement speed arithmetic means which calculates movement speed of a centroid 
position moved in said two-dimensional flat surface within the time t2 which answers an output of a 
centroid position calculating means and is set beforehand for said tevery time set beforehand, Answer an 
output of a centroid movement speed arithmetic means, and a movement speed frequency calculating 
means which calculates movement speed frequency which is a data number of centroid movement speed 
for every speed range classified at intervals of the speed defined beforehand is included, Diagnostic 
equipment of the newborn infant according to claim 1 and a suckling judging whether said decision means 
has abnormalities to a newborn infant or a suckling by answering an output of a movement speed 
frequency calculating means, and carrying out level discrimination in the frequency C1 which is a 
discrimination level which can; define movement speed frequency beforehand. 
[Claim 5]A weight value whicrj is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
means which calculates a centroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing said two or more weight detecting sensors, or a suckling for said tevery fixed 
time, A centroid movement sjDeed arithmetic means which calculates movement speed of a centroid 
position moved in said two-dimensional flat surface within the time t2 which answers an output of a 
centroid position calculating njieans and is set beforehand for said tevery time set beforehand, Average 
movement speed which is the javerage value of movement speed of a centroid position [ answer an output 
of a centroid movement speed arithmetic means, and ] within said time t2, The minimum movement speed 
which is the minimum of the mjaximum movement speed and movement speed of a centroid position which 
is the maximum of movement jspeed of a centroid position including a movement speed data calculating 
means to calculate said decision means, An output of a movement speed data calculating means is 
answered, With at least one orj more discrimination levels chosen from among the speed D3 which is a 
discrimination level beforehand defined to the speed D1 which is a discrimination level beforehand defined 
to average movement speed, the speed D2 which is a discrimination level beforehand defined to the 
maximum movement speed, and the minimum movement speed. Average movement speed respectively 
corresponding to a discrimination level, Diagnostic equipment of the newborn infant according to claim 1 
and a suckling judging whether, a newborn infant or a suckling has abnormalities by carrying out level 
discrimination or more of the at least one chosen from among the maximum movement speed and the 
minimum movement speed. 

[Claim 6]A weight value which is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
means which calculates a centroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing said two or more weight detecting sensors, or a suckling for said tevery fixed 
time, A centroid movement acceleration computing means which calculates movement acceleration of a 
centroid position moved in said two-dimensional flat surface within the time t2 which answers an output 
of a centroid position calculating means and is set beforehand for said tevery time set beforehand, 
Average movement acceleration which is the average value of movement acceleration of a centroid 
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! 

position [ answer an output of a centroid movement acceleration computing means, and ] within said time 
t2. The minimum movement acceleration which is the minimum of the maximum movement acceleration 
and movement acceleration of a centroid position which is the maximum of movement acceleration of a 
centroid position including a rjiovement acceleration data calculating means to calculate said decision 
means, An output of a movemjent acceleration data calculating means is answered, As opposed to the 
acceleration E1 and the maximum movement acceleration which are a discrimination level beforehand 
defined to average movement j acceleration. With at least one or more discrimination levels chosen from 
among the acceleration E3 whjich is a discrimination level beforehand defined to the acceleration E2 and 
the minimum movement acceleration which are a discrimination level defined beforehand. Diagnostic 
equipment of the newborn infaht according to claim 1 and a suckling judging whether a newborn infant or a 
suckling has abnormalities by carrying out level discrimination or more of the at least one chosen from 
among average movement acceleration respectively corresponding to a discrimination level, the maximum 
movement acceleration, and the minimum movement acceleration. 

[Claim 7]A weight value which is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
means which calculates a ceniroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing said jtwo or more weight detecting sensors, or a suckling for said tevery fixed 
time, A centroid position which answers an output of a centroid position calculating means and is called 
for for said tevery fixed time, Each coordinate value which is the track record which moved in said 
two-dimensional flat surface within the time t2 set beforehand including a centroid position spraying 
memory measure to memorize said decision means, Diagnostic equipment of the newborn infant according 
to claim 1 and a suckling judging whether a newborn infant or a suckling has abnormalities based on a 
spraying state of each coordinate value of a centroid position read from a centroid position spraying 
memory measure. 

[Claim 8]A weight value which is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time ;is used for said data calculating means, A centroid position calculating 
means which calculates a centroid position of a newborn infant in a two-dimensional X-Y flat surface 
which is a virtual plane containing said two or more weight detecting sensors, or a suckling for said tevery 
fixed time, A regression operation means to calculate a regression line based on a track record which a 
centroid position which answers an output of a centroid position calculating means and is called for for 
said tevery fixed time moved in said two-dimensional flat surface within the time t2 set beforehand, A 
coordinate transformation means which answers an output of a regression operation means, sets new XN 
axis as a regression line, and changes a X-Y coordinate value of a centroid position into a coordinate value 



of a XN-YN coordinate system 



by setting new YN axis as an axis which intersects perpendicularly with a 



regression line, The maximum XNmax of XN shaft orientations of a centroid position move track record in 
the new XN-YN coordinate system changed by a coordinate transformation means, and the absolute value 
Xmx of a difference (= XNmax-XNmin) with the minimum XNmin, Said decision means answers an output 
of an aspect ratio calculating means including an aspect ratio calculating means which calculates an 
aspect ratio (Xmx/Ymx) which is a ratio of the maximum YNmax of YN shaft orientations of a centroid 
position move track record, and the absolute value Ymx of a difference (= YNmax-YNmin) with the 
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minimum YNmin, Diagnostic equipment of the newborn infant according to claim 1 and a suckling judging 
whether a newborn infant or a suckling has abnormalities by carrying out level discrimination of said 
aspect ratio (Xmx/Ymx) by discrimination level F1 which can be defined beforehand. 
[Claim 9]A weight value whiclj) is beforehand defined by said weight detecting sensors and which is 
detected for tevery fixed time is used for said data calculating means, A centroid position calculating 
means which calculates a centroid position of a newborn infant in a two-dimensional flat surface which is 
a virtual plane containing saidj two or more weight detecting sensors, or a suckling for said tevery fixed 
time, A frequency analysis means which analyzes frequency of weight data in a centroid position called for 
by a centroid position calculating means or at least one weight-detecting-sensors installed position in 
weight detecting sensors formed is included, [ two or more ] Diagnostic equipment of the newborn infant 
according to claim 1 and a suckling judging whether said decision means has abnormalities to a newborn 
infant or a suckling by answering an output of a frequency analysis means based on a frequency analysis 
result. 

[Claim 10]Diagnostic equipment of the newborn infant according to any one of claims 1 to 9 and a suckling 
said data calculating means's outputting the result of an operation of said data, and giving it to said 
displaying means and displaying it 

[Claim 1 1]A step which detects weight of a newborn infant or a suckling in a state of supine position or 
prone position with two or more weight detecting sensors, A step which calculates data about weight 
using a weight value which is beforehand defined by weight detecting sensors, and which is detected for 
tevery fixed time, A step which answers the result of an operation of data about weight, and judges 

suckling has abnormalities with said data, A recording medium which 
and a diagnostic program of a newborn infant for making a computer 
a decision result of whether a newborn infant or a suckling has 



whether a newborn infant or a 
recorded a diagnostic program 
perform a step which displays 



abnormalities by a displaying means, and a suckling and in which computer reading is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the diagnostic equipment of the newborn infant and 
suckling who diagnose the existence of the neurological abnormalities which have produced in a newborn 
infant or a suckling, and/or the myonosus. 
[0002] 

[Description of the Prior Art]A newborn infant and the suckling up to about after-the-birth 6 month have 
the autonomic movement called General Movement (it is henceforth called GM for short) which cannot be 
understood to be a simple reflex movement. Especially this GM is movement which a newborn infant and a 
suckling produce in the state of the supine position to the whole body which contains the limbs when in a 
good mood. 

It is thought that the dynamic of a cranial nerve system and a musculoskeletal system is reflected. 
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[0003]After a clear condition appears the neurological abnormalities and/or myonosus in which symptoms 
have developed to human being, since an effective therapy cannot be performed, early detection early 
treatment is then desired. Gljfl, the newborn infant and suckling who mentioned above, is considered to 
have a possibility of being used for evaluation of neurological abnormalities and/or the myonosus. Based 
on such a viewpoint the advanced technology which tries to measure quantitatively GM, a newborn infant 
and a suckling, is indicated by Taga and others, for example (the BPSE 2000 15th living body and 
physiology engineering symposium collected papers, p1 65-1 68). This advanced technology sticks two or 
more markers on the parts ofjthe body of a newborn infant or a suckling (it may be henceforth named a 
subject child generically), Only the light reflected from said marker is photoed over the time which was 
able to be set beforehand with a photographing instrument provided with a specific stroboscope and filter, 
and it asks for the locus of a subject child's movement. 
[0004] | 

[Problem(s) to be Solved by the InventionjThe following problems are among the advanced technology 
mentioned above. In order to ask for a subject child's motion track, there is a problem that a large-scale 
device must be prepared so that a photographing instrument and an image-analysis device provided with 
at least two or more cameras, a stroboscope, and a filter may be needed. Since the marker who stuck on 
the subject child is photoed with a camera and the locus is caught, there is a problem of producing the 
case where the image of the njiarker who is data suffers a loss depending on the state of a subject child's 
movement j 

[0005]There is a center-of-gifavity rocking meter indicated by the JP.7-250822.A gazette, for example 
besides the art which photos | the marker who stuck on the parts of the body mentioned above in the 
advanced technology which grasps human being's movement state. 

[0006]The center-of-gravity rocking meter indicated by the JP,7-250822,A gazette asks for the locus of 
the centroid movement within a time which detects the load which is the weight of the test subject in a 
standing position posture with two or more load sensors, calculates a test subject's centroid position 
using each load detected, and is defined beforehand. This center-of-gravity rocking meter is used, in 
order that the intention which is mainly going to control a test subject's center-of-gravity change may be 
compared with the locus of a actual center-of-gravity change and the test subject itself and a medical 
practitioner may grasp the recovery condition of a motor function. That is, the art of an indication in a 
JP.7-250822.A gazette cannot only carry out visual observation of the locus of center-of-gravity rocking, 
cannot only ask agreement nature with a test subject's intention, and cannot find out there the technical 
thought of making a judgment of human being's neurological abnormalities and/or the myonosus from a 
movement state. 

[0007]The purpose of this invention is to provide the diagnostic equipment of the newborn infant and 
suckling who can judge the existence of the neurological abnormalities in a newborn infant and a suckling, 
and/ or the myonosus with easy composition. 
[0008] i 

[Means for Solving the Problerri]Two or more weight detecting sensors which detect weight of a newborn 
infant or a suckling whom this invention has in a state of supine position or prone position, A data 
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calculating means which calculates data about weight using a weight value which is beforehand defined by 
weight detecting sensors, and which is detected for tevery fixed time, It is the diagnostic equipment of a 
newborn infant and a suckling which answers an output of a data calculating means and is characterized 
by including a decision meansjwhich judges whether a newborn infant or a suckling has abnormalities, and 
a displaying means which answers an output of a decision means and displays existence of abnormalities 
of a newborn infant or a suckling with said data. 

[0009]Weight detecting sensors which will detect weight of a newborn infant or a suckling if this invention 
is followed, A data calculating (means which calculates data about weight using a weight value detected by 
weight detecting sensors is established, it judges whether based on the result of an operation of a data 
calculating means, a decision jmeans has abnormalities to a newborn infant or a suckling, and a decision 
result is displayed on a displaying means. Thus, existence of neurological abnormalities of a newborn infant 
and a suckling and/or myonosus is judged using data about weight which is stabilized certainly and can be 
extracted with the device of simple composition, and it becomes possible to display a decision result 
Therefore, since objective judgement of existence of neurological abnormalities in a stage soon after after 
the birth and/or myonosus bejcomes possible, a therapy effective for an early stage can be performed. 
[001 0]A weight value as which said data calculating means is beforehand determined by said weight 
detecting sensors and which j is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual pilane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A cenjtroid position which answers an output of a centroid position calculating 
means and is called for for saijd tevery fixed time, Area which moved in said two-dimensional flat surface 
within the time t2 set beforehand including a centroid movement area calculating means to calculate said 
decision means, An output j of a centroid movement area calculating means is answered, level 
discrimination is carried out in the area A1 which is a discrimination level which can define centroid 
movement area beforehand, and it is judged whether a newborn infant or a suckling has abnormalities. 
[001 1]If this invention is followed, a centroid position of a newborn infant or a suckling will be calculated 
for tevery fixed time, Since area which moves within the time t2 when a centroid position to calculate is 
defined beforehand is calculated and existence of neurological abnormalities of a newborn infant and a 
suckling and/or myonosus is judged based on size of calculated centroid movement area, it becomes 
possible to carry out exact diagnosis easily. 

[001 2]A weight value as which said data calculating means is beforehand determined by said weight 
detecting sensors and which is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual p ane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A centroid position which answers an output of a centroid position calculating 
means and is called for for said tevery fixed time, Centroid position frequency which is the number of 
times which appears repeatedly on the same coordinates of said two-dimensional flat surface including a 
centroid position frequency calculating means to calculate within the time t2 set beforehand said decision 
means, An output of a centroid position frequency calculating means is answered, level discrimination is 
carried out in the frequency |B1 which is a discrimination level which can define centroid position 
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frequency beforehand, and it is judged whether a newborn infant or a suckling has abnormalities. 
[001 3]If this invention is follojwed, a centroid position of a newborn infant or a suckling will be calculated 
for tevery fixed time, Centroid position frequency which is the number of times which appears repeatedly 
on the same coordinates of a| two-dimensional flat surface within the time t2 when a centroid position to 
calculate is defined beforehand is calculated, Since existence of neurological abnormalities of a newborn 
infant and a suckling and/or ijnyonosus is judged based on coordinates of a centroid position and size of 
centroid position frequency which were calculated, it becomes possible to carry out exact diagnosis easily. 
[001 4]A weight value as whijch said data calculating means is beforehand determined by said weight 
detecting sensors and which is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual fj>lane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A centrjoid movement speed arithmetic means which calculates movement speed of 
a centroid position moved in sjaid two-dimensional flat surface within the time t2 which answers an output 
of a centroid position calculating means and is set beforehand for said tevery time set beforehand, Answer 
an output of a centroid movement speed arithmetic means, and a movement speed frequency calculating 
means which calculates movement speed frequency which is a data number of centroid movement speed 
for every speed range classified at intervals of the speed defined beforehand is included. It is judged 
whether said decision means has abnormalities to a newborn infant or a suckling by answering an output 
of a movement speed frequency calculating means, and carrying out level discrimination in the frequency 
C1 which is a discrimination l^vel which can define movement speed frequency beforehand. 
[001 5]If this invention is followed, a centroid position of a newborn infant or a suckling will be calculated 
for tevery fixed time, Movement speed of a centroid position moved in a two-dimensional flat surface 
within the time t2 when a centroid position to calculate is defined beforehand is calculated for said tevery 
time set beforehand, Since existence of neurological abnormalities of a newborn infant and a suckling 
and/ or myonosus is judged based on size and distribution of calculated centroid movement speed, it 
becomes possible to carry out| exact diagnosis easily. 

[001 6]A weight value as which said data calculating means is beforehand determined by said weight 
detecting sensors and which is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual plane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A centroid movement speed arithmetic means which calculates movement speed of 
a centroid position moved in said two-dimensional flat surface within the time t2 which answers an output 
of a centroid position calculating means and is set beforehand for said tevery time set beforehand, 
Average movement speed which is the average value of movement speed of a centroid position [ answer 
an output of a centroid movement speed arithmetic means, and ] within said time t2, The minimum 
movement speed which is thej minimum of the maximum movement speed and movement speed of a 
centroid position which is the maximum of movement speed of a centroid position including a movement 
speed data calculating means jto calculate said decision means, An output of a movement speed data 
calculating means is answered, With at least one or more discrimination levels chosen from among the 
speed D3 which is a discrimination level beforehand defined to the speed D1 which is a discrimination level 
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beforehand defined to average movement speed, the speed D2 which is a discrimination level beforehand 
defined to the maximum movement speed, and the minimum movement speed. Average movement speed 
respectively corresponding to a discrimination level. Level discrimination or more of the at least one 
chosen from among the maxirpum movement speed and the minimum movement speed is carried out, and 
it is judged whether a newborn infant or a suckling has abnormalities. 

[001 7]lf this invention is followed, a centroid position of a newborn infant or a suckling will be calculated 
for tevery fixed time, Average movement speed which is the average value of movement speed of a 
centroid position moved in a two-dimensional flat surface within the time t2 when a centroid position to 
calculate is defined beforehand, The minimum movement speed which is the minimum of the maximum 
movement speed and movemjent speed which is the maximum of movement speed is calculated, Since 
existence of neurological abnormalities of a newborn infant and a suckling and/or myonosus is judged 
based on size of at least one or more movement speed chosen from among calculated average movement 
speed, the maximum movement speed, and the minimum movement speed, it becomes possible to carry 
out exact diagnosis easily. 

[001 8]A weight value as which said data calculating means is beforehand determined by said weight 
detecting sensors and which is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual plane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A centroid movement acceleration computing means which calculates movement 
acceleration of a centroid position moved in said two-dimensional flat surface within the time t2 which 
answers an output of a centrojd position calculating means and is set beforehand for said tevery time set 
beforehand, Average movement acceleration which is the average value of movement acceleration of a 
centroid position [ answer an output of a centroid movement acceleration computing means, and ] within 
said time t2, The minimum movement acceleration which is the minimum of the maximum movement 
acceleration and movement acceleration of a centroid position which is the maximum of movement 
acceleration of a centroid position including a movement acceleration data calculating means to calculate 
said decision means. An output of a movement acceleration data calculating means is answered, As 
opposed to the acceleration El and the maximum movement acceleration which are a discrimination level 
beforehand defined to average movement acceleration. With at least one or more discrimination levels 
chosen from among the acceleration E3 which is a discrimination level beforehand defined to the 
acceleration E2 and the minimum movement acceleration which are a discrimination level defined 
beforehand. Level discrimination or more of the at least one chosen from among average movement 
acceleration respectively corresponding to a discrimination level, the maximum movement acceleration, 
and the minimum movement acceleration is carried out, and it is judged whether a newborn infant or a 
suckling has abnormalities. J 

[001 9][f this invention is followjed, a centroid position of a newborn infant or a suckling will be calculated 
for tevery fixed time, Average movement acceleration which is the average value of movement 
acceleration of a centroid posjtion moved in a two-dimensional flat surface within the time t2 when a 
centroid position to calculate is defined beforehand. The minimum movement acceleration which is the 
minimum of the maximum movement acceleration and movement acceleration which is the maximum of 
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movement acceleration is calculated, Since existence of neurological abnormalities of a newborn infant 
and a suckling and/or myonosus is judged based on size of at least one or more movement acceleration 
chosen from among calculated average movement acceleration, the maximum movement acceleration, 
and the minimum movement acceleration, it becomes possible to carry out exact diagnosis easily. 
[0020]A weight value as which said data calculating means is beforehand determined by said weight 
detecting sensors and whichj is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual plane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A centroid position which answers an output of a centroid position calculating 
means and is called for for sajd tevery fixed time, Each coordinate value which is the track record which 
moved in said two-dimensional flat surface within the time t2 set beforehand including a centroid position 
spraying memory measure to memorize said decision means, It is judged whether based on a spraying 
state of each coordinate value of a centroid position read from a centroid position spraying memory 
measure, a newborn infant or a suckling has abnormalities. 

[0021]If this invention is followed, a centroid position of a newborn infant or a suckling will be calculated 
for tevery fixed time, Each coordinate value which is the track record which a centroid position to 
calculate moved in a two-dimensional flat surface within the time t2 set beforehand is memorized, Since 
existence of neurological abnormalities of a newborn infant and a suckling and/or myonosus is judged 
based on a spraying state (a spraying state expressed on this two-dimensional flat surface is henceforth 
called a scatter chart for convenience) of each coordinate value of a centroid position memorized, it 
becomes possible to carry out exact diagnosis easily. 

[0022]A weight value as which said data calculating means is beforehand determined by said weight 
detecting sensors and which is detected for tevery fixed time is used for this invention, A centroid 
position calculating means which calculates a centroid position of a newborn infant in a two-dimensional 
X-Y flat surface which is a virtual plane containing said two or more weight detecting sensors, or a 
suckling for said tevery fixed time, A regression operation means to calculate a regression line based on a 
track record which a centroid position which answers an output of a centroid position calculating means 
and is called for for said tevery fixed time moved in said two-dimensional flat surface within the time t2 
set beforehand, A coordinate jtransformation means which answers an output of a regression operation 
means, sets new XN axis as a 'regression line, and changes a X-Y coordinate value of a centroid position 
into a coordinate value of a XN-YN coordinate system by setting new YN axis as an axis which intersects 
perpendicularly with a regression line, The maximum XNmax of XN shaft orientations of a centroid position 
move track record in the new XN-YN coordinate system changed by a coordinate transformation means, 
and the absolute value Xmx of a difference (= XNmax-XNmin) with the minimum XNmin, An aspect ratio 
(Xmx/Ymx) which is a ratio of the maximum YNmax of YN shaft orientations of a centroid position move 
track record, and the absolute value Ymx of a difference (= YNmax-YNmin) with the minimum YNmin 
including an aspect ratio calculating means to calculate said decision means, An output of an aspect ratio 
calculating means is answered, level discrimination is carried out by discrimination level F1 which can 
define said aspect ratio (Xmx/jYmx) beforehand, and it is judged whether a newborn infant or a suckling 
has abnormalities. ! 



i 

! 
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[0023]Since existence of neurological abnormalities of a newborn infant and a suckling and/or myonosus 
will be judged based on the feature of an aspect ratio called for from said scatter chart (Xmx/Ymx), i.e., 
shape of a scatter chart, if this invention is followed, it becomes possible to carry out easy much more 
exact diagnosis. 

[0024]A weight value as whijch said data calculating means is beforehand determined by said weight 
detecting sensors and whichj is detected for tevery fixed time is used for this invention, A centroid 
position calculating means wfiich calculates a centroid position of a newborn infant in a two-dimensional 
flat surface which is a virtual ijilane containing said two or more weight detecting sensors, or a suckling for 
said tevery fixed time, A frequency analysis means which analyzes frequency of weight data in a centroid 
position called for by a centroid position calculating means or at least one weight-detecting-sensors 
installed position in weight detecting sensors formed is included, [ two or more ] It is judged whether said 
decision means has abnormalities to a newborn infant or a suckling by answering an output of a frequency 
analysis means based on a frequency analysis result 

[0025]If this invention is followed, frequency of weight data in a centroid position produced by calculating 
a centroid position of a newborn infant or a suckling for tevery fixed time or at least one 
weight-detecting-sensors installed position in weight detecting sensors formed will be analyzed, [ two or 
more ] Since existence of neurological abnormalities of a newborn infant and a suckling and myonosus is 
judged based on amplitude, a frequency analysis result, i.e., frequency distribution, which are searched for 
within the time t2 set beforehand, of each frequency band, it becomes possible to carry out exact 
diagnosis easily. 

[0026]Said data calculating means outputs the result of an operation of said data, and this invention is 
given to said displaying means' and displays it 

[0027]Since the data result of an operation will be displayed on a displaying means with a decision result if 
this invention is followed, Since an analysis result of the indicative-data result of an operation by a 
medical practitioner can be doubled and judged with a decision result by a decision means, it becomes 
possible to diagnose much more correctly existence of neurological abnormalities of a newborn infant and 
a suckling, and/or myonosus. I 

[0028]A step which detects weight of a newborn infant or a suckling whom this invention has in a state of 
supine position or prone position with two or more weight detecting sensors, A step which calculates data 
about weight using a weight value which is beforehand defined by weight detecting sensors, and which is 
detected for tevery fixed time, A step which answers the result of an operation of data about weight, and 
judges whether a newborn infant or a suckling has abnormalities with said data, It is the recording medium 
which recorded a diagnostic program of a newborn infant for making a computer perform a step which 
displays a decision result of whether a newborn infant or a suckling has abnormalities by a displaying 
means, and a suckling, and a diagnostic program of the newborn infant and a suckling and in which 
computer reading is possible. 

[0029][f this invention is followed, will measure weight of a newborn infant and a suckling and neurological 
abnormalities of a newborn infant and a suckling and/or existence of myonosus will be judged objective by 
a result of having calculated data about the weight, A program for making a computer perform displaying 
the decision result can be provided, and the program is recorded and a recording medium in which reading 
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by a computer is possible can be provided. 
[0030] j 

[Embodiment of the Invention] Drawing 1 is a distribution diagram simplifying and showing the composition 
of the diagnostic equipment 1| of the newborn infant and suckling who are one gestalt of operation of this 
invention, and drawing 2 is a jtop view showing the cot 9 with which the diagnostic equipment 1 of the 
newborn infant of drawing 1 and a suckling is equipped. 

[0031]The diagnostic equipment 1 (it is only henceforth called the diagnostic equipment 1 for short) of the 
newborn infant of this embodiment and a suckling is provided with the following. 

The two or more weight detecting sensors [ which detect the weight of the newborn infant or suckling 
(these both are henceforth cajled the subject child 2 generically) in the state of the supine position or the 
prone position / 3a, 3b, 3c, and 3d (it excludes and expresses a subscript with this embodiment in naming 
four and weight detecting sensors generically) ] primary detecting element 4 provided. 
The data calculating means 5 which calculates the data about weight using the weight value which is 
beforehand defined by the weight detecting sensors 3, and which is detected for tevery fixed time. 
The decision means 6 which answers the output of the data calculating means 5 and judges whether a 
newborn infant or a suckling has abnormalities with said data. 

The control indicator 8 in whibh the displaying means 7 which answers the output of the decision means 6 
and displays the existence of the subject child's 2 abnormalities is formed. 

[0032]The primary detecting element 4 has the following. 
The cot 9 which accommodates the subject child 2. 



The wagon 10 which supports 



the cot 9. 



For example, the cot 9 has an outside of an abbreviated rectangular parallelepiped, it is a hollow container 
made of an acrylic resin, and an opening is formed in the whole surface and it can accommodate the 
subject child 2 in a building envelope from the opening. The plate 1 1 covered by the mat state elastic 
member is formed in the inside of the cot 9, and the subject child 2 who mentioned above on the plate 1 1 
is accommodated in the state of the supine position or the prone position. 

[0033]The four metal pipes 12 fabricated in the shape of a reverse J character adhere to four corners of 
the base plate 13 of rectangu ar form seen from a flat surface, and the wagon 10 is formed. Said metal 
pipe 12 comrade who coexists in the short side direction of the wagon 10 is connected by the direct-like 
pipe member 14, and said metal pipe 12 comrade who coexists in a long side direction is connected by the 
die steel member 15. The weight detecting sensors 3 mentioned above are formed in the upper surface (it 
is the other side to the drawing 1 space upper part side) of the die steel member 15, and it is equipped 



with said cot 9 from the upper 
[0034]As shown in drawing 2 . it 
and 3d support four corners o 



part side of the weight detecting sensors 3 at the wagon 10. 
is provided in the form where said four weight detecting sensors 3a, 3b, 3c, 
the cot 9 after the cot 9 has ********(ed). After the subject child 2 has 
set to the supine position in the cot 9, the weight detecting sensors 3a formed in a right-hand position 
may be called CH1, and the weight detecting sensors 3d of CH3 and a left leg position may be similarly 
called [ the weight detecting sensors 3b of a left-hand position ] CH4 for the weight detecting sensors 3c 
of CH2 and a right leg position. Since the weight detecting sensors 3 are electrically connected to the 
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control indicator 8 by the cable 19, the detected weight value is given to the control indicator 8. 
[0035]The data calculating means 5 and the decision means 6 with which the control indicator 8 is 
equipped are the processing circuit 16 realized with a microcomputer provided with CPU (Central 
Processing Unit) etc. A cathode-ray tube or a liquid crystal display realizes, and the displaying means 7 
answers the output from the processing circuit 16, and displays the data result of an operation and a 
decision result 

[0036]To the diagnostic equipment 1 of this embodiment, the imaging device 17 is able to be supported by 
the screen 18 etc. An opticeil camera may be sufficient as the imaging device 17, and CCD (Charge 
Coupled Device) may be sufficient as it again. The video information by the imaging device 17 is given to 
the control indicator 8 through the cable 20. The medical practitioner can utilize for diagnosis the vision 
data of GM, the subject child 2, obtained by the imaging device 17. The body data metering device 50 is 
able to be formed furthermore in the diagnostic equipment 1. The sensor cable 51 which measures the 
subject child's 2 body data is connected to the body data metering device 50, and the measured body data 
is given to the control indicator 8 through the cable 52. With this body data metering device 50, the 
subject child's 2 common body data (body temperature, arterial oxygen saturation, etc.) can be measured, 
and more exact diagnosis can be performed together with the decision result by the diagnostic equipment 
1. 

[0037] Drawing 3 is a block diagram showing the electric constitution of the diagnostic equipment 1. While 
the output from the weight detecting sensors 3a, 3b, 3c, and 3d, the imaging device 17, and the body data 
metering device 50 is given to the processing circuit 16, The output from a function selection means 21 to 
choose the function which should be performed from the inside of various kinds of calculation functions 
with which the data calculating means 5 mentioned later is equipped is given. The function selection 
means 21 may be set up so that it may relate with the key of a keyboard and various kinds of calculation 
functions may be chosen, for example, it is connected with the control indicator 8, It may be set up so that 
various kinds of calculation functions may be chosen as the cathode-ray tube or liquid crystal display 
which is the displaying means 7 by a touch-panel method. 

[0038]In the processing circuit 16, while having the displaying means 7 and the memory 22, the printer 23 
which prints display information to the displaying means 7 is connected to a recording form, for example. 
The memory 22 is provided yvith ROM (Read Only Memory) and RAM (Random Access Memory). A 
program for the diagnostic equipment 1 to perform a diagnostic process by the processing circuit 16 is 
stored in ROM, and the data result of an operation, a decision result, etc. are written in and read to RAM 
at any time. 

[0039]The arithmetic method of the centroid position of the subject child 2 by the diagnostic equipment 1 

's 2 neurological abnormalities and/or the basic data of evaluation of the 
"he weight measured, respectively by each weight detecting sensors 3a-3d 
child 2 is not ****(ed) on the cot 9, The weight measured, respectively by 
3a-3d in the state where it expresses with Wa0-Wd0, and the subject child 
it expresses with Wa1-Wd1 and the weight only by the subject child's 2 
weight measured by each weight detecting sensors 3a-3d, respectively is expressed with Wa, Wb, Wc, and 
Wd, the subject child's 2 weighlt W will be found by a formula (1). 



first used as the subject chile 
myonosus is explained below, 
in the state where the subject 
each weight detecting sensors 
2 is ****(ing) on the cot 9, If 
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W=Wa+Wb+Wc+Wd — (1) 

It is here and is Wa=Wa1-Wa0|Wb=Wb1-Wb0 Wc=Wd-WcO Wd=Wd1-Wd0. [0040] Drawing 4 is the top view 
which the cot 9 simplified. When assume the two-dimensional flat surface containing the four weight 
detecting sensors 3, the X-axis is set as the longitudinal direction of the cot 9 on the two-dimensional flat 

surface, a Y-axis is set as a direction vertical to a longitudinal direction and the starting point is set to 0 f 

i 

the position (GX, GY) of the jcenter of gravity is a position in said two-dimensional flat surface. When 
setting the length of the longitudinal direction of the cot 9 to Lx and setting the length of the cross 
direction vertical to a longitudinal direction to Ly, the coordinates position GX of the direction of X of the 
center of gravity G and the ^coordinates position GY of a Y-axis are shown by a formula (2) and the 
formula (3). j 
GX= {(Wa+Wb) /W} -Lx-Lx/2 j- (2) 
GY= {(Wb+Wd) /W} -Ly-Ly/2 j- (3) 

[0041]The operation of this subject child's 2 centroid position (GX, GY) is performed by the data 
calculating means 5 mentioned above. At this embodiment, it was considered as 1 second and time t2 set 
beforehand was carried out for the fixed time t1 defined beforehand for 60 seconds (1 minute), while 
detecting the subject child's 2 weight for every second, the operation of the centroid position was 
performed, and 60 centroid position data was obtained in 1 minute. The detection weight value by the 
weight detecting sensors 3 which are this centroid position result of an operation and its source data is 
stored in said memory 22. 

[0042]The centroid position which is the result of an operation is recorded on a recording form with the 
printer 23 while it is displayed on the displaying means 7 as a scatter chart showing the track record which 
was marked on said two-dimensional flat surface, and the centroid position moved. Drawing 5 is an imaged 
figure showing one example of the display screen displayed by the displaying means 7. The scatter chart 
indicator 25 is formed in a direction [ lower right ] portion toward the display screen 24, and it comprises 
drawing 5 so that the move track record of the subject child's 2 centroid position can be recognized 
visually. In the example of this display screen 24, the latest coordinates position among the move track 
records of a centroid position by the black dot 26 which has a large diameter. Since the diameter of a 
black dot is made small and displayed as the black dot 27 which has a small diameter shows the position of 
the past of the multiple times defined beforehand and the past comes in this way, move progress of the 
center of gravity can be known. Move progress of a centroid position can also be displayed by the mark of 
the same size. 

[0043]In the display screen 24, toward a screen, to upper right direction. The image display 28 which 
displays the picture image data of the subject child 2 by the imaging device 17 is formed, and the weight 
data display part 29 which displays the detection weight value by each weight detecting sensors 3a-3d 

of a centroid position is formed in a left toward a screen, 
child's 2 centroid position which was mentioned above, To be extracted in 
GM which has to extract in the same state so that subject child 2 comrade 
can be compared, and should use for evaluation of neurological abnormalities and/or the myonosus can be 
detected is needed. Although I the condition of the newborn infant and suckling who are children for a 
subject is classified as Volpe aind others shows to Table 1, for example, Since it seemed by whether for it 



and the X-Y coordinate value 
[0044]The data of the subject 
the state where the feature of 
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to reach [ whether furthermore simplified and eyes are opened, i.e., it is awake, whether it is crying, and 1 
and to be in a special movement state that classification is possible, the state where it was suitable for 
the data extraction about weight about the conditions 1-5 according to the state classification shown in 
Table 2 was examined. 
[0045] 
[Table 1] 



* i 




«&2 


tt6E3 


«B4 




1£&I+T 


&I+T 


! i 


fcltT 


fcWT 


4fS6Tt, 




&L*T 


su*t 






ai^T 


>«u*t 




mmn 


&L 






#l 


«Mtt 
fcL 


LTL>44> 


LT j 


£1* 




LT 


LT 
L»5 


LT 

H-6 



[0046] 
[Table 2] 
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[0047]The Moro reflex shown jail over Table 2 is a reaction which shrinks hand and foot, and a trunk and a 
neck with surprise, when a sound stimulus or vibration of ******** etc. is suddenly given to a newborn 
infant and a suckling. About selected 1 subject child (subject child number 9), it continued for 1 minute, 
the centroid position in each state of the conditions 1-5 shown all over Table 2 was calculated for every 
second, and the scatter chart showing the move track record of a centroid position was created. 
[0048] Drawing 6 shows the centroid position scatter chart extracted according to 1 subject child's 
condition. Drawing 6 (a) is, the state, i.e., the scatter chart [ in / it awakes and / a quiet state ] of a 
centroid position, which have opened the eye of the conditions 1 in Table 2, and are not crying. Drawing 6 
(b) is a scatter chart of the centroid position in the state where have opened the eye which is in the state 



of the conditions 2 in Table 2, 
the state, i.e., the sleep state, 



and it is crying. Drawing 6 (c) is a scatter chart of the centroid position in 
Iwhich have closed the eye of the conditions 3 in Table 2, and are not crying. 



Drawing 6 (d) and drawing 6 (e) are the scatter charts of each centroid position in the state which has 
flapped the hand and foot which are in the special state of the conditions 4 and 5 in Table 2, and the state 



Best Available Copy 

2003-210435 Page 15 

after Moro reflex. 

[0049]Since a centroid position is hardly moved when a subject child is in the state where the muscles 
after a sleep state and Moro reflex contracted, it is difficult to detect the feature of GM and it is not 
suitable as extraction conditions for the data used for evaluation of neurological abnormalities and/or the 
myonosus. In the state where the state and hand and foot which open eyes and are crying are flapped. 
Movement of a centroid position is excessive, since it sprinkles broadly undesirably, it is difficult to detect 
the feature of GM on the contrary, and it is not suitable as extraction conditions for the data used for 
evaluation of neurological abriormalities and/or the myonosus. Therefore, since it is judged that movement 
of a centroid position is sprinkled in the moderate range, and it is suitable for the feature grasp of GM 
when the conditions 1 in Table 2 awake and it is in a quiet state, suppose that the data about weight is 
henceforth extracted in the quiet state of the conditions 1. 

[0050]Two or more various calculation functions annex to the data calculating means 5 of this 
embodiment, it is equipped with them, and since it is constituted so that a calculation function can be 
chosen and performed by said function selection means 21, the mode is explained for every calculation 
function below. 

[0051]The centroid position calculating means which calculates the subject child's 2 centroid position in 
the 1st mode of the data ca culating means 5 using the weight value which was mentioned above, and 
which is detected for every second, The output of a centroid position calculating means is answered and 
it has a centroid movement ajrea calculating means which calculates the area which the centroid position 
called for for every second moved in said two-dimensional flat surface in 1 minute. 

[0052]The operation of the centroid position by a centroid position calculating means is as 
above-mentioned, and the operation of the migration area of the centroid position by a centroid 
movement area calculating means is performed as follows. Drawing 7 is a model figure of centroid position 
spraying, and drawing 8 is a figure showing the outline which divides the X-axis of a two-dimensional flat 
surface at the small section of the width d, and determines area. A migration area determines each area 
which divided the X-axis for the field where the center of gravity moved in the two-dimensional X-Y flat 
surface as shown in the center-ol^gravity scatter chart shown in drawing 7 at the small section of the 
width d as shown in drawing 8 . and is determined by calculating the sum of the small section area. At this 
time, if the division minimum scale value of the X-axis and the small divided section d are made the same, 
it can calculate easily. 

[0053] Drawing 9 is a flow chart explaining operation of the centroid movement area operation by the data 
calculating means 5. The procedure of a centroid movement area operation is explained with reference to 
drawing 9. It is in the state v\jhere the X-Y coordinate value which is a move track record of a centroid 
position is read from the memory 22 in the start of Step a1. The read centroid position is rearranged into 
the small turn of X coordinate value in Step a2. In Step a3, the number of X coordinate values rearranged 
into small turn (n) is calculated, n is a natural number here. 

[0054]In Step a4, it is set as i= 1. In Step a5, the maximum Yma and the minimum Ymi of a Y coordinate 
value [ in / in the turn of rearrangement / i-th X coordinate value ] are calculated. In Step a6, the 
maximum Yma and the minimum Ymi of a Y coordinate value [ in / in the turn of rearrangement / X 
coordinate value of eye watcfji (i+1) ] are calculated. Here, the absolute value of the difference of i-th X 
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coordinate value and X coordinate value of eye watch (i+1) is the small division value d. 
[0055]In Step a7, the area dia of a small divided section is computed by the maximum Yma and the 
minimum Ymi of the small diiision value d and the Y coordinate value calculated in X coordinate values 
each. There are various shape patterns in the small section formed of adjoining X coordinate value, and 

the maximum Yma and the minimum Ymi of a Y coordinate in X coordinate values each, and the area dia 

! 

calculates according to each|shape pattern. 

[0056] Drawing 10 is a figure showing the example of a shape pattern of the small section of the width d, 
drawing 11 is the figure which indicated drawing 10 (b) by coordinates, drawing 12 is the figure which 
indicated drawing 10 (c) by coordinates, and drawing 13 is the figure which indicated drawing 10 (d) by 
coordinates. A Y coordinate) value is the section which changes from one point to one point, the Y 
coordinate value of drawing 110 (b) is the section which changes from one point to two points, the Y 
coordinate value of drawing 1,0 (c) is the section which changes from two points to two points, and, as for 
drawing 10 (d), the Y coordinate value of drawing 10 (a) is the section which changes from two points to 
one point j 

[0057]In the section shown in drawing 10 (a), the area of a small divided section is calculated with zero, [n 
the section shown in drawing 10 (b), i.e., drawing 11 . In the X coordinate value x1, the maximum and the 
minimum of a Y coordinate thje X-Y coordinates of the same centroid position 31 (x1, y1), When setting to 
(x2, y3) the X-Y coordinates of the centroid position 33 which is the minimum of (x2, y2) and a Y 
coordinate about the X-Y coordinates of the centroid position 32 which is the maximum of a Y coordinate 
in X coordinate value x2, thejarea of the small divided section dia is determined by a formula (4). 
dia=d and |y2-y3|/2 — (4) j 

It is here and is d=x2-x1. [0058]In the section shown in drawing 10 (c), i.e., drawing 1 2 . In the X coordinate 
value x1, the X-Y coordinates of the centroid position 34 which is the maximum of a Y coordinate (x1, y1), 
The X-Y coordinates of the centroid position 35 which is the minimum of a Y coordinate (x1, y2), When 
setting to (x2, y4) the X-Y coordinates of the centroid position 37 which is the minimum of (x2, y3) and a 
Y coordinate about the X-\| coordinates of the centroid position 36 which is the maximum of a Y 
coordinate in X coordinate va ue x2, the area of the small divided section dia is determined by formula (5) 
-(8). 

S1=d-|y3-yl|/2 — (5) 
S2=d-|y1-y4|-(6) 
S3=d-|y4-y2|/2 — (7) 
dia=S1+S2+S3 — (8) 

It is here and is d=x2-x1. [005|9]In the section shown in drawing 10 (d) t i.e., drawing 13 . In the X coordinate 
value x1, the X-Y coordinates of the centroid position 39 which is the minimum of (x1, y1) and a Y 
coordinate about the X-Y coordinates of the centroid position 38 which is the maximum of a Y coordinate 
(x1, y2), When the maximum and the minimum of a Y coordinate set the X-Y coordinates of the same 
centroid position 40 to (x2, y3) in X coordinate value x2, the area of the small divided section dia is 
determined by a formula (9). J 
dia=dand |y1-y2|/2 — (9) ! 

It is here and is d=x2-x1. [0060]It returns to drawing 9 and the computed small section area dia is stored 
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in the memory 22 in Step a8.jln Step a9, i is transposed to (i+1). In Step a10, it is judged whether i is the 
same as that of (n-1). When a decision result is denial, it returns to Step a5 and progresses to subsequent 
steps. When a decision result is affirmation, it progresses to Step a1 1. In Step a1 1, the small section area 
dia computed from the memory 22 is read, the total, i.e., centroid movement area, is computed, and a 
series of operations are completed. 

[0061] Drawing 14 is a figure showing the example of the centroid movement area result of an operation. In 
drawing 14 , beforehand by a head ultrasonic tomography inspection, a head CT (Computed Tomography) 
inspection, head MR! (Magnetic Resonance Imaging), an electroencephalography, etc. A bar graph shows 
the result of having calculated centroid movement area as mentioned above about 17 subject children 
(newborn infant) who did preljminary diagnosis of the case. The preliminary-diagnosis result in drawing 14 
shows a normal child beside D which identifies the newborn infant who is a subject child ] a newborn infant 
number by 0 seal, x seal shops the subject child of cases, such as icterus and diaphragmatic hernia, ** 
seal, asphyxia neonatorum and the subject child of the case by which obstacle foreknowledge will be 
carried out in the future, ** seal, PVL (periventricular leukomalacia), cerebral infarction, hydrocephalus, 
etc. 

[0062]As shown in drawing 14 , as for the boundary of the group mostly occupied by the subject child who 
has neurological abnormalities and/or the myonosus, and the group mostly occupied by the normal subject 
child, centroid movement areja exists near 35-mm 2 . It is judged that it is neurologically normal, and it can 
diagnose the existence of neurological abnormalities and/or the myonosus by the size of centroid 
movement area since movement of the centroid position by GM, a subject child without the myonosus, 
attains to the wide range as compared with the subject child who has abnormalities. Therefore, by setting 
area value 2 of 35 mm as the decision means 6 as the discrimination level A1 beforehand, Whether the 
centroid movement area which calculates the decision means 6 for every subject child is more than 
discrimination level A1 enables it to judge a subject child's neurological abnormalities, and/or the 
existence of the myonosus. 

[0063] However, as shown in drawing 14 , it has the centroid movement area beyond discrimination level A1, 
and a part of thing applicable to the unusual case shown by ** seal and ** seal exists also in the subject 
child contained in the group by which the diagnostic result by the diagnostic equipment 1 should be judged 
to be normal by a preliminary-diagnosis result. However, since the unusual case from which two or more 
kinds differ is intermingled, the subject child who shows drawing 14 t By carrying out diagnosis according to 
the neurological abnormalities which want to set up and detect the discrimination level of a different stage 
according to neurological abnormalities to detect and/or the myonosus, and/or myonosus, I think it 
possible to raise diagnostic accuracy further. 

[0064] Drawing 15 is a flow chart explaining the operation which diagnoses the neurological abnormalities 
of the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with centroid 
movement area. A series of operations which diagnose the neurological abnormalities of the subject child 
who mentioned above with reference to the flow chart of drawing 15 , and/or the existence of the 
myonosus with centroid movement area are explained. 

[0065]ln Step b1, the newborn infant or suckling who is a subject child is put on the cot 9 so that it may 
become the supine position. In Step b2, it is judged whether it is in said conditions 1, i.e., the quiet state, 
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that the data about weight can be extracted. This judgment is made by the medical practitioner, for 
example. When a decision rejsult is denial, Step b2 is repeated until it will be in a quiet state. When a 
decision result is affirmation! it progresses to Step b3. In Step b3, the timer start [ it is the time t2 
beforehand set for the weight detection by the weight detecting sensors 3 ] for 1 minute is performed. 
This timer start is realizable) by constituting so that it can input into the function selection means 21 
mentioned above, for example as a signal which starts an operation with selection of a data calculation 
function. 

i 

[0066]ln Step b4, the subjecjt child's 2 weight is measured for every second with the weight detecting 
sensors 3 (CH1-CH4). In Step b5, a centroid position (Xi, Yi) is calculated by the centroid position 
calculating means of the data calculating means 5. In Step b6, the centroid position result of an operation 
is stored in the memory 22. Iri Step b7, it is judged whether the measuring time for 1 minute passed. When 
a decision result is affirmation, it progresses to Step b8, and when a decision result is denial, after 
returning to Step b4, it progresses to a step. 

[0067]In Step b8, a centroid position (Xi, Yi) is read from the memory 22, and centroid movement area is 
calculated by the centroid movement area calculating means of the data calculating means 5 in Step b9. In 
Step b10, more than [ area A1 ] the centroid movement area which is the result of an operation is a 
discrimination level defined beforehand, it is judged by the decision means 6 whether it is or not. 
Progressing to Step b11, when a decision result is affirmation, the decision means 6 displays on the 
displaying means 7 the purport that a decision result is normal, with an output signal. When a decision 
result is denial, it progresses to Step b12, and as for the decision means 6, a decision result displays the 
purport of abnormalities on the displaying means 7 with an output signal. A series of diagnostic operation 
is completed after the display by the displaying means 7. Operation to Step b4 - Step b10 is performed by 
the processing circuit 16 with which the control indicator 8 of the diagnostic equipment 1 is equipped here. 

[0068]The centroid position calculating means which calculates the subject child's 2 centroid position in 

j 

the 2nd mode of the data calculating means 5 using the weight value which was mentioned above, and 

which is detected for every second, The output of a centroid position calculating means is answered and 

i 

the centroid position called for for every second includes the centroid position frequency calculating 
means which calculates the centroid position frequency which is the number of times which appears 
repeatedly on the same coordinates of a two-dimensional flat surface in 1 minute. It can ask for both 



centroid position frequencies 
up a division, and calculating 



by dividing the X-axis and a Y-axis at intervals of 1 mm, for example, setting 
the number of times which appears for every second in 1 minute (i.e., the 
inside of the division where the centroid position calculated 60 times is the same). 

[0069] Drawing 16 is a figure showing the example of the centroid position frequency result of an operation. 

newborn infant numbers 10 and 16 who shows drawing 14 mentioned above, 
the result of having calculated centroid position frequency is graph-ized in drawing 16 in three dimensions, 
and is shown in it. As shown in drawing 16 (b). in the subject child of the newborn infant number 16 who 
has neurological abnormalities, concentration of the centroid position locally exceeding the frequency 10 
is accepted. As shown in drawing 16 (a) on the other hand, there is no case where centroid position 
frequency exceeds 10, and as compared with the subject child of the above-mentioned newborn infant 
number 16, a centroid position differs in the normal subject child of the newborn infant number 10, and it 
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is distributed by him. 

[0070]Thus, it is judged thatj it is neurologically normal, and the centroid position by GM, a subject child 
without the myonosus, can diagnose the existence of neurological abnormalities and/or the myonosus 
with centroid position frequency since it does not concentrate locally like the subject child who has 
abnormalities. Therefore, as the discrimination level B1 beforehand for example, by setting the frequency 
10 as the decision means 6, Whether the centroid position frequency which calculates the decision means 
6 for every subject child is less than discrimination level B1 enables it to judge a subject child's 
neurological abnormalities, and/orthe existence of the myonosus. The discrimination level frequency B1 
is not limited to 10, and can change the value by neurological abnormalities and/or the myonosus to 
detect. 

C0071] Drawing 17 is a flow chart explaining the operation which diagnoses the neurological abnormalities 

i 

of the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with centroid 
position frequency. A series of operations which diagnose the neurological abnormalities of the subject 
child who mentioned above with reference to the flow chart of drawing 17 , and/or the existence of the 
myonosus with centroid position frequency are explained. The flow chart shown in drawing 17 is similar to 
the flow chart shown in drawing 15 , and omits explanation about the step showing the same operation. 
[0072]In Step c9, centroid position frequency is calculated by the centroid position frequency calculating 
means of the data calculating means 5. In Step c10, more than [ frequency B1 ] the centroid position 
frequency which is the result of an operation is a discrimination level defined beforehand, it is judged by 
the decision means 6 whether it is or not. Operation to Step c4 - Step c10 is performed by the processing 
circuit 16 with which the control indicator 8 of the diagnostic equipment 1 is equipped here. 
[0073]The centroid position jcalculating means which calculates the subject child's 2 centroid position in 
the 3rd mode of the data calculating means 5 using the weight value which was mentioned above, and 
which is detected for every sjecond, The centroid movement speed arithmetic means which calculates the 
movement speed Vi of the centroid position which the centroid position which answers the output of a 
centroid position calculatingj means and is called for for every second moves in a two-dimensional flat 
surface in 1 minute for every second, The output of a centroid movement speed arithmetic means is 
answered, and the movement speed frequency calculating means which calculates the movement speed 
frequency which is a data ndimber of the centroid movement speed for every speed range classified at 
intervals of the speed defined beforehand is included. 

[0074]The centroid movement speed Vi can be calculated as follows. When the centroid position (Xi, Yi) in 
the arbitrary time [ it calculates a centroid position for every second ] t for 1 minute is transposed to a 
time stamp and it is a centroid position (Xt, Yt), the centroid position after the time t1 to be the next 
centroid position operation time is expressed with (Xt+tl, Yt+t1). At this time, the centroid movement 
speed Vi from a centroid position (Xt, Yt) to the centroid position (Xt+t1, Yt+t1) after time t1 progress is 
found by a following formula j(10). According to this embodiment, since time t1 is made into 1 second as 
mentioned above, when finding the centroid movement speed Vi at the rate of per second, the 
denominator of a formula (10) can be excluded. 
Vi=root {(Xt+t1-Xt) 2 +(Yt+t1 4y0 2 } A1 — (10) 

[0075]It can ask for the movement speed frequency of the center of gravity by classifying in sec the 
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speed interval defined beforehand, for example in 1 mm /, and calculating the number with which for [ Vi ] 
1 minute (i.e., the centroid movement speed calculated 60 times) belongs in the same speed classification 
for every second. 

[0076] Drawing 18 is a figure showing the example of the movement speed frequency result of an operation. 
About the subject child of thje newborn infant numbers 10 and 16 who shows drawing 14 mentioned above, 
the result of having calculated movement speed frequency is bar-graph-ized in drawing 18 , and is shown 
in it. As shown in drawing 18 (b), in the subject child of the newborn infant number 16 who has neurological 
abnormalities, concentrating the centroid movement speed Vi on the with a speed (s) of 0-1 mm/second 
divided range in high frequency is admitted. As shown in drawing 18 (a) on the other hand, although the 
centroid movement speed Vi shows the maximum frequency in a with a speed (s) of 0-1 mm/second 
divided range, in the normal subject child of the newborn infant number 10, the frequency is small varied 
and distributed also over the divided range where speed is quick compared with the subject child of the 
newborn infant number 16. 

[0077]Thus, the centroid movement speed Vi by GM, the subject child who is neurologically normal and 
does not have the myonosus, Since it does not concentrate on a specific speed divided range locally like 
the subject child who has abnormalities, it is judged that it is possible to diagnose the existence of 
neurological abnormalities and/or the myonosus with movement speed frequency. Therefore, as the 
discrimination level C1 beforehand for example, by setting the frequency 35 as the decision means 6, It 
enables the movement speejd frequency which calculates the decision means 6 for every subject child to 
judge a subject child's neurological abnormalities, and/or the existence of the myonosus by whether the 
discrimination level C1 may be exceeded in a specific speed divided range. The discrimination level 
frequency C1 is not limited to 35, and can change the value by neurological abnormalities and/or the 
myonosus to detect. 

[0078] Drawing 19 is a flow chart explaining the operation which diagnoses the neurological abnormalities 

i 

of the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with movement 



speed frequency. A series of 
who mentioned above with 



operations which diagnose the neurological abnormalities of the subject child 
reference to the flow chart of drawing 19 , and/or the existence of the 
myonosus with centroid position frequency are explained. The flow chart shown in drawing 19 is similar to 
the flow chart shown in drawing 15 , and omits explanation about the step showing the same operation. 
[0079]In Step d9, the centroid movement speed Vi is calculated by the centroid movement speed 
arithmetic means of the data calculating means 5. In Step d10, the centroid movement speed Vi is 
classified according to a movement speed frequency calculating means according to the speed 
classification which can be defined beforehand, and the movement speed frequency for every speed 
classification is calculated. In Step d11, it is judged by the decision means 6 whether the movement speed 
frequency which is the result of an operation is less than frequency C1 that is a discrimination level 
defined beforehand. Operation to Step d4 - Step d1 1 is performed by the processing circuit 16 with which 
the control indicator 8 of the diagnostic equipment 1 is equipped here. 



[0080]The centroid position 



calculating means which calculates the subject child's 2 centroid position in 



the 4th mode of the data calculating means 5 using the weight value which was mentioned above, and 
which is detected for every second, The centroid movement speed arithmetic means which calculates the 
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movement speed Vi of the centroid position which the centroid position which answers the output of a 
centroid position calculating means and is called for for every second moves in a two-dimensional flat 
surface in 1 minute for every second, The average movement speed Vave which is the average value of 
the centroid movement [ answer the output of a centroid movement speed arithmetic means, and ] speed 
Vi for 1 minute. The movement speed data calculating means which calculates the minimum movement 
speed Vmin which is the minimum of the maximum movement speed Vmax which is the maximum of the 
centroid movement speed Vi, and the centroid movement speed Vi is included. 

[0081]The average movement speed Vave is called for by a following formula (11) using the centroid 
movement speed Vi by the centroid movement speed arithmetic means mentioned above. 
[0082] 
[Equation 1] 



60 

Va v e = Z Vi/60 
i=l 



[0083]As mentioned above, 



(11) 



it is neurologically normal, and the centroid movement speed Vi by GM, a 
subject child without the myonosus, is not locally concentrated on a specific speed divided range, i.e., a 
late speed divided range, like the subject child who has abnormalities. Therefore, when the average 
movement speed Vave of the center of gravity for 1 minute is computed, a normal subject child's average 
movement speed Vave. Since the result that it is quick compared with the average movement speed Vave 
of the subject child who has abnormalities is obtained, it is judged that it is possible to diagnose the 
existence of neurological abnormalities and/or the myonosus with the average movement speed Vave. It 
may happen, also when the direction of the average movement speed Vave of the subject child who has 
abnormalities conversely defending on a case needless to say becomes quick. 

[0084]Therefore, by setting it as the decision means 6 by making into the discrimination level D1 the 
speed value defined beforehand, Whether the average movement speed Vave which calculates the 
decision means 6 for every subject child is more than discrimination level D1 enables it to judge a subject 



child's neurological abnorma 



change the value by neurological abnormalities and/or the myonosus to detect. 



[0085] Drawing 20 is a flow 



subject child by the diagnostic equipment 1, and/or existence of myonosus with the average movement 



speed Vave of the center of 



gravity. A series of operations which diagnose neurological abnormalities of a 



ities, and/orthe existence of the myonosus. The discrimination level D1 can 



chart explaining operation which diagnoses neurological abnormalities of a 



subject child who mentioned above with reference to a flow chart of drawing 20 , and/or existence of 
myonosus with the average movement speed Vave of the center of gravity are explained. A flow chart 
shown in drawing 20 is similar to a flow chart shown in drawing 19 , and omits explanation about a step 
showing the same operation. 
[0086]In Step e10, the average movement speed Vave of the center of gravity is calculated by an average 
movement speed calculating means of the data calculating means 5. In Step e11, it is judged by the 
decision means 6 whether tlje average movement speed Vave which is the result of an operation is less 
than speed D1 that is a discrimination level defined beforehand. Operation to Step e4 - Step e11 is 
performed by the processing] circuit 16 with which the control indicator 8 of the diagnostic equipment 1 is 
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equipped here. 

[0087]In this mode, although an example which judges a subject child's neurological abnormalities and/or 
existence of myonosus with the average movement speed Vave was explained, it can judge similarly with 
the maximum movement speed Vmax calculated by the data calculating means 5, or the minimum 
movement speed Vmin. It may judge with combination of any two speed chosen from among the average 
movement speed Vave, the maximum movement speed Vmax, and the minimum movement speed Vmin, 
and may be made to judge using all three more speed. 

[0088]A centroid position calculating means which calculates the subject child's 2 centroid position in the 
5th mode of the data calculating means 5 using a weight value which was mentioned above, and which is 

detected for every second, A centroid movement acceleration computing means which calculates 

I 

movement acceleration alphai of a centroid position which a centroid position which answers an output of 
a centroid position calculating means and is called for for every second moves in a two-dimensional flat 
surface in 1 minute for ev^ery second, An average movement acceleration calculating means which 
answers an output of a centroid movement acceleration computing means, and calculates average 
movement acceleration alphaave which is the average value of centroid movement acceleration alphai for 
1 minute, A movement acceleration data calculating means which calculates minimum movement 
acceleration alphamin which is the minimum of maximum movement acceleration alphamax and centroid 
movement acceleration alphai which is the maximum of centroid movement acceleration alphai is included. 
[0089]Centroid movement acceleration alphai is called for by a formula (12), and average movement 
acceleration alphaave is calculated by a formula (13). 
[0090] 
[Equation 2] 

a i =d r Vd t 1 2 »• (12) 



::tr=/" { (xt + ti-x 

60 

a a v e = £ o i/6 0 
i=l 



[0091] As mentioned above, 



t) 2 + (Yt + t 1-Yt) 2 } 



(13) 



it is neurologically normal, and the centroid movement speed Vi by GM, a 
subject child without the myonosus, is not locally concentrated on a specific speed divided range, i.e., a 



late speed divided range, like 
acceleration alphaave of the 



[0092]Therefore, by setting 
acceleration value defined 



the subject child who has abnormalities. Therefore, when average movement 
center of gravity for 1 minute is computed, a subject child's normal average 



movement acceleration alphaave, Since the result that it is quick compared with average movement 
acceleration alphaave of the subject child who has abnormalities is obtained, it is judged that it is possible 
to diagnose the existence of neurological abnormalities and/or the myonosus by average movement 
acceleration alphaave. 

it as the decision means 6 by making into the discrimination level E1 the 
beforehand, Whether average movement acceleration alphaave which 
calculates the decision means 6 for every subject child is more than discrimination level E1 enables it to 
judge a subject child's neurological abnormalities, and/or the existence of the myonosus. The 
discrimination level E1 can change the value by neurological abnormalities and/or the myonosus to detect. 
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[0093] Drawing 21 is a flow chart explaining operation which diagnoses neurological abnormalities of a 
subject child by the diagnostic equipment 1, and/or existence of myonosus by average movement 
acceleration alphaave of the center of gravity. A series of operations which diagnose neurological 
abnormalities of a subject child who mentioned above with reference to a flow chart of drawing 21 , and/or 

existence of myonosus by average movement acceleration alphaave of the center of gravity are explained. 

i 

A flow chart shown in drawing 21 is similar to a flow chart shown in drawing 19 , and omits explanation 
about a step showing the same operation. 

[0094][n Step f9, centroid j movement acceleration alphai is calculated by a centroid movement 
acceleration computing means of the data calculating means 5. In Step f1 0, the centroid movement 
acceleration result of an operation is answered, and average movement acceleration alphaave of the 
center of gravity is calculated. In Step f11, more than [ acceleration value E1 ] average movement 
acceleration alphaave which is the result of an operation is a discrimination level defined beforehand, it is 
judged by the decision means 6 whether it is or not. Operation to Step f4 - Step ft 1 is performed by the 
processing circuit 16 with which the control indicator 8 of the diagnostic equipment 1 is equipped here. 
[0095]Although this mode explained an example which judges a subject child's neurological abnormalities, 
and/or existence of myonosus by average movement acceleration alphaave, It can judge similarly also by 
maximum movement acceleration alphamax or minimum movement acceleration alphamin calculated by 
the data calculating means 5. It may judge with combination of any two acceleration chosen from among 
average movement acceleration alphaave, maximum movement acceleration alphamax, and minimum 
movement acceleration alphamin, and may be made to judge using all three more acceleration. 
[0096]A centroid position calculating means which calculates the subject child's 2 centroid position in the 
6th mode of the data calculating means 5 using a weight value which was mentioned above, and which is 
detected for every second, An output of a centroid position calculating means is answered and a centroid 
position called for for every second includes a centroid position spraying memory measure which 
memorizes each coordinate yalue which is the track record which moved in said two-dimensional flat 
surface in 1 minute. A centroid position spraying memory measure is a memory which consists of RAM 
etc., and it may be constituted so that it may be provided into the data calculating means 5 and said 
memory 22 may be used. 

[0097]A move track record of a centroid position read from a centroid position spraying memory measure 
is expressed as a scatter chart in a X-Y coordinate system. Visual observation of this scatter chart can 
be enabled by carrying out the printout of the display screen of the displaying means 7 mentioned above 
to the printer 23 connected tb the processing circuit 16 again by switching to a scatter chart display and 



displaying with a changeover 
[0098]A classic example of 



switch beforehand provided in the function selection means 21. 
a scatter chart is beforehand set as the decision means 6, for example 
according to a case, and a judgment of existence of abnormalities in a subject child by the decision means 
6 is made by carrying out comparative collation of the scatter chart of centroid position movement 
obtained for every subject child to a classic example. 

[0099] Drawing 22 is a scatter chart of a subject child of the normal newborn infant number 10, and 
drawing 23 is a scatter chart of a subject child of the newborn infant number 16 who has neurological 
abnormalities. As shown in drawing 22 , in a normal subject child of the newborn infant number 10, a 
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centroid position is sprinkled in the wide range of both an X axial direction and Y shaft orientations. As 
shown in drawing 23 on the other hand, in a subject child of the newborn infant number 16 who has 
neurological abnormalities, a centroid position has the feature that the spraying range of an X axial 
direction and Y shaft orientations is small. Therefore, existence of a subject child's abnormalities can be 
about judged by carrying oujt comparative collation of a scatter chart as a subject child's data, and the 
scatter chart set up as a classic example, and discriminating, for example from it. 

[0100]A centroid position calculating means which calculates the subject child's 2 centroid position in the 
7th mode of the data calculating means 5 using a weight value which was mentioned above, and which is 
detected for every second, ^ regression operation means by which a centroid position which answers an 
output of a centroid position calculating means and is called for for every second calculates a regression 
line based on a track record which moved in said two-dimensional X-Y flat surface in 1 minute, A 
coordinate transformation m^eans which answers an output of a regression operation means, sets the new 
X-axis as a regression line, and changes a X-Y coordinate value of a centroid position by setting a new 
Y-axis as an axis which intersects perpendicularly with a regression line, The maximum Xmax of an X axial 
direction of a centroid position move track record in the new X-Y coordinate system changed by a 
coordinate transformation means, and the absolute value Xmx of a difference (= Xmax-Xmin) with the 
minimum Xmin, An aspect ratio calculating means which calculates an aspect ratio (Xmx/Ymx) which is a 



ratio of the maximum Ymax of Y shaft orientations of a centroid position move track record and the 
absolute value Ymx of a difference (= Ymax-Ymin) with the minimum Ymin is included. 
[0101]An arithmetic method of an aspect ratio (Xmx/Ymx) is explained below. Drawing 24 is a figure 
showing an outline of an arithmetic method of an aspect ratio. First, a regression line (Y=aX+b) of 60 
centroid position data calculated in 1 minute is calculated by a regression operation means. A regression 
line is called for by a least-squares method, and is given by the following formula (14). 
[0102] 
[Equation 3] 

Y= (axy/ (ax) *} 



60 

a x y = { E (Xi-x) • 
i=l 

60 

ia x) *= { £ (X i -3) 

i=l 

60 

x = 2 Xi/60 
i=l 

60 

y = 2 Yi/eo 

i=l 



[0103]The inclination a and 

respectively. 

[0104] 

[Equation 4] 



X-x) +7 



(14) 



(Yi -y) } /6 0 



(x i -x) I /e o 



(15) 



(16) 



(17) 



(L8) 



the section b of a regression line are given by the formula (19) and (20), 
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a = a x y / ( o x) 2 

b = y- ia xy/ (ax) 2 ) !• 



(19) 
(20) 



[0105]Next, the new X-axis|is set as the regression line (Y=aX+b) called for as mentioned above, and a 
coordinate system is changed by a coordinate transformation means so that a new Y-axis may be set as 
the axis which intersects perpendicularly with the new X-axis. The alphabet N will be attached to this 
X-axis and Y-axis that are newly set up, and it will be called XN axis and YN axis to them, and 
distinguishes from a front X-Y axis. XN-YN coordinates can be acquired on drawing 24 by only the 
sections b carrying out parallel translation of the X-Y axis to Y shaft orientations, and rotating only the 
angle theta of the X-axis and XN axis which is regression lines to make after that (angular displacement). 
The coordinate value in an old X-Y coordinate system is changed into the coordinate value in a XN-YN 
coordinate system by the following determinants (21). 
[0106] 
[Equation 5] 
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[0107]XN coordinate value of the centroid position in the changed XN-YN coordinate system is 
rearranged into small turn, the maximum XNmax and the minimum XNmin are calculated, and then the 
absolute value Xmx (=|XNmax-XNmin|) of the difference of the maximum XNmax and the minimum XNmin 
is calculated. YN coordinate value of the centroid position in a XN-YN coordinate system is similarly 
rearranged into small turn, the maximum YNmax and the minimum YNmin are calculated, and then the 
absolute value Ymx (=|YNmax-YNmin|) of the difference of the maximum YNmax and the minimum YNmin 
is calculated. 

[0108]In drawing 24 , the absolute value Xmx is the distance LXN of XN shaft orientations between the 
centroid position 41 and thej centroid position 42, and the absolute value Ymx is the distance LYN of YN 
shaft orientations between the centroid position 43 and the centroid position 44. An aspect ratio is called 
for by the ratio (Xmx/Ymx) of the absolute value Xmx and the absolute value Ymx which were mentioned 
above. An aspect ratio (Xmx/Ymx) is a ratio of said distance LNX and the distance LNY, and the state of 
spraying of the centroid position moved in 1 minute can be quantitatively characterized. 
[0109]It is neurologically normal and movement of a centroid position by GM, a subject child without 
myonosus, attains to a wide range as compared with a subject child who has abnormalities. In GM, a 
subject child who, on the jother hand, has neurological abnormalities and/or the myonosus, while a 
centroid position concentrates locally, there is a tendency which inclines and moves in the **** direction 
or the direction of both hands on either side, or [ therefore, / that the value is extremely large in a subject 
child who has neurological] abnormalities and/or the myonosus when it sees with an aspect ratio 
(Xmx/Ymx) ] — or, although] it has the feature that it is small, In a normal subject child, the value has the 
feature of not varying near the mean value of a subject child who has abnormalities greatly. 
[0110]From this, it is judged that it is possible to diagnose existence of neurological abnormalities and/or 
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myonosus by size of an aspect ratio (Xmx/Ymx). By setting F11 and F12 as the decision means 6 
beforehand as discrimination level F1. or upper limit and a lower limit of a discrimination level, When the 
decision means 6 compares with discrimination level F1, or F 11 and F12 an aspect ratio (Xmx/Ymx) 
calculated for every subject child, it becomes possible to judge c, subject child's neurological abnormalities, 
and/or existence of myonosus. 

r0111l Drawing 25 is a flow chart explaining operation which diagnoses neurological abnormalities of a 
subject child by the diagnostic equipment 1, and/or existence of myonosus with an aspect ratio 
(Xmx/Ymx). A series of operations which diagnose neurological abnormalities of a subject child who 
mentioned above with reference to a flow chart of drawing 2i i, and/or existence of myonosus with an 
aspect ratio (Xmx/Ymx) are explained. A flow chart shown in dr awing 25 is similar to a flow chart shown in 
drawing 15 , and omits explanation about a step showing the same operation. 

[0112]In Step g9, a regression line (Y=aX+b) of center-of-gravity data is calculated by a regression 
operation means of the data calculating means 5. In Step g10, the result of an operation of a regression 
line is answered, a coordinate transformation means sets new XN axis as a regression line, sets new YN 
axis as an axis which intersects perpendicularly with XN axis, and a coordinate value of a centroid position 
is changed into a coordinate value of a new XN-YN coordinate system. In Step g11, an aspect ratio 
calculating means calculates an aspect ratio (Xmx/Ymx) from the maximum YNmax of the maximum 



XNmax of XN coordinate va 



ue of a centroid position, and the minimum XNmin and YN coordinate value of 
a centroid position, and the minimum YNmin. a ratio whose decision means 6 is a discrimination level as 
which an aspect ratio (Xmx/Ymx) is determined beforehand in Step g12 — it is judged by the decision 
means 6 whether it is beyond F1. The upper limit F1 1 and the lower limit F12 are set up to have mentioned 
above a discrimination level defined beforehand, and it may be made to be judged whether an aspect ratio 
(Xmx/Ymx) is between upper and lower limit value F11 and F12. Operation to Step g4 - Step g12 is 
performed by the processing circuit 16 with which the control indicator 8 of the diagnostic equipment 1 is 
equipped here. 

[0113]A centroid position calculating means which calculates a subject child's centroid position in said 
two-dimensional flat surfac'e for every second in the 8th mode of the data calculating means 5 using a 
weight value detected for every second by said weight detecting sensors 3, A frequency analysis means 
which analyzes frequency of weight data in a centroid position called for by a centroid position calculating 
means or at least one weight-detecting-sensors installed position in the weight detecting sensors 3 
formed is included. [ two on more ] 

[0114]A frequency analysis means of weight data in a centroid position or a weight-detecting-sensors 
installed position is realizable with techniques, such as Fast F ourier Transform (FFT), for example. In a 
mode of this operation, frequency analysis of weight data in a centroid position and a 
weight-detecting^sensors 3a (CH1) installed position was conducted, and it asked for a frequency 
component and amplitude. 

[01 1 5] Drawing 26 is a figure showing a frequency analysis result of a subject child of the normal newborn 
infant number 10, and drawing 27 is a figure showing an analysis result of a subject child of the newborn 
infant number 16 who has neurological abnormalities. A difference with a subject child who has a normal 
subject child and neurological abnormalities is notably accepte d especially in a frequency analysis result 
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of CH1. 

[01 16]A frequency component which shows amplitude which amplitude is uniform to some extent in each 
frequency component, and was projected greatly specially by a rormal subject child of the newborn infant 
number 10 as shown in drawing 26 cannot be found out As shewn in drawing 27 on the other hand, in a 



subject child of the newborn infant number 16 who has neurological abnormalities, deviation of amplitude 
is accepted by a frequency component. Therefore, based on a frequency analysis result, existence of a 
subject child's abnormalities can be about judged by setting up beforehand a discrimination level of 
amplitude of a frequency component and its frequency component. 

[0117]A step from which otiher embodiments of this invention detect weight of a newborn infant or a 
suckling with two or more weight detecting sensors 3, A step which calculates data about weight using a 
weight value which is beforehand defined by the weight detecting sensors 3, and which is detected for 
tevery fixed time, A step which answers the result of an operation of data about weight, and judges 
whether a newborn infant or a suckling has abnormalities with said data, It is a diagnostic program of a 
newborn infant for making Ja computer perform a step which displays a decision result of whether a 
newborn infant or a suckling has abnormalities by a displaying means, and a suckling. 
[0118]A diagnostic program of such a newborn infant and a suckling, Since a step which calculates data 
about weight is embodied by various modes, For example, Step b4 - Step b10 which are shown in a flow 



chart of drawing 15 , Step c4 



i - Step c10 which are shown in a flew chart of drawing 1 7 , Step d4 - Step d1 1 
which are shown in a flow chart of drawing 19 , Step e4 - Step e1 1 which are shown in a flow chart of 
drawing 20 , It realizes as aj program which makes the processing circuit 16 which is a microcomputer 
perform f4 shown in a flow chart of drawing 21 - Step f11, and Step g4 - Step g12 which are shown in a 
flow chart of drawing 25 . 

[01 19]By making a computer execute a diagnostic program of this newborn infant and a suckling, Weight of 
a newborn infant and a suckling is measured, by a result of having calculated data about the weight, 

neurological abnormalities of a newborn infant and a suckling ;and/or existence of myonosus are judged 

i 

objective, and a display of the decision result is attained. 

[01 20]reading furthermore according [ a diagnostic program of ii newborn infant of this embodiment and a 



suckling ] to a computer 



possible — for example, a flexible disk (FD) or a compact disc — a recording 
medium recorded on it being recordable (CD-R) etc. is another embodiment of other of this invention. 
Such by providing a diagnostic program of a newborn infant and a suckling as a recording medium, it 
becomes possible to diagnole existence of neurological abnormalities of a newborn infant and a suckling, 
and/or myonosus with simple composition called a general purpose computer, weight detecting sensors, 
and a displaying means. 

[0121]Although it has a calculation function expressed with the 1st - the 8th mode to the data calculating 
means 5 that it stated above at this embodiment Without being limited to this, the data calculating means 
5 may be composition provided with an independent calculation function, and may be composition 
provided with two or more calculation functions chosen. The njmber of weight detecting sensors formed 
in the diagnostic equipment 1 should just be the composition that required three or more are provided in 
quest of a centroid position, without being limited to this, although it is four. Time t2 which can define 
beforehand the fixed time t1 defined beforehand for 1 second is made into 1 minute, data about weight is 



Best Available Copy 



2003-210435 Page 28 

calculated, however shorter time or longer time may be chosen as t1 and t2, without limiting time to these. 
[0122] . 

[Effect of the Invention]The| weight detecting sensors which detect the weight of a newborn infant or a 
suckling according to this invention, The data calculating mean* which calculates the data about weight 
using the weight value detected by weight detecting sensors is established, it judges whether based on 
the result of an operation ofj a data calculating means, a decision means has abnormalities to a newborn 
infant or a suckling, and a decision result is displayed on a disp laying means. Thus, the existence of the 
neurological abnormalities of a newborn infant and a suckling eind/or the myonosus is judged using the 
data about the weight which is stabilized certainly and can be extracted with the device of simple 
composition, and it becomes possible to display a decision result. By adult, since development of a central 
nervous system is complete^, the unusual view in diagnostic imaging, such as MR! (Magnetic Resonance 
Imaging) and CT (Compute|dTomography), is considered that it has considerable probability and can 
diagnose a malfunction. However, a central nervous system is in the development way in a newborn infant 
and a suckling, and since it il underdeveloped, the unusual view on diagnostic imaging cannot necessarily 
diagnose a malfunction like an adult. 

[0123]Then, since this devjice can evaluate the function in which the central nervous system was 
controlled, objective and thej objective judgement of the existence of the neurological abnormalities in the 
stage soon after after the birth [ which cannot be correctly diagnosed by MRI etc. ], and/or the myonosus 
becomes possible, a therapy effective for an early stage can be performed. 

[0124]According to this invention, the centroid position of a newborn infant or a suckling is calculated for 
tevery fixed time, Since the jarea which moves within the time t2 when the centroid position to calculate is 
defined beforehand is calculated and the existence of the neurological abnormalities of a newborn infant 
and a suckling and/or the myonosus is judged based on the size of the calculated centroid movement area, 
it becomes possible to carrl out exact diagnosis easily. 

[0125]According to this invention, the centroid position of a newborn infant or a suckling is calculated for 
tevery fixed time, The centroid position frequency which is the number of times which appears repeatedly 
on the same coordinates ofj a two-dimensional flat surface within the time t2 when the centroid position 
to calculate is defined beforehand is calculated, Since the existence of the neurological abnormalities of a 
newborn infant and a suckling and/or the myonosus is judged based on the coordinates of a centroid 
position and the size of centroid position frequency which were calculated, it becomes possible to carry 
out exact diagnosis easily, j 

[01 26]According to this invention, the centroid position of a newborn infant or a suckling is calculated for 
tevery fixed time, The avera'ge movement speed which is the average value of the movement speed of the 
centroid position moved in a two-dimensional flat surface within the time t2 when the centroid position to 
calculate is defined beforehand, The minimum movement speed which is the minimum of the maximum 
movement speed and movement speed which is the maximum of movement speed is calculated, Since the 
existence of the neurological abnormalities of a newborn infant and a suckling and/or the myonosus is 
judged based on the size cjf at least one or more movement speed chosen from among the calculated 
average movement speed, the maximum movement speed, and the minimum movement speed, it becomes 
possible to carry out exact idiagnosis easily. 
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[0127]According to this invention, the centroid position of a newborn infant or a suckling is calculated for 
tevery fixed time, The average movement acceleration which is the average value of the movement 
acceleration of the centroid jposition moved in a two-dimensional flat surface within the time t2 when the 
centroid position to calculate is defined beforehand, The minimum movement acceleration which is the 
minimum of the maximum movement acceleration and movement acceleration which is the maximum of 
movement acceleration is calculated, Since the existence of the neurological abnormalities of a newborn 
infant and a suckling and/on the myonosus is judged based on the size of at least one or more movement 
acceleration chosen from among the calculated average movement acceleration, the maximum movement 
acceleration, and the minimum movement acceleration, it becomes possible to carry out exact diagnosis 
easily. 

[0128]According to this invention, the centroid position of a newborn infant or a suckling is calculated for 
tevery fixed time, Each coordinate value which is the track record which the centroid position to calculate 
moved in the two-dimensional flat surface within the time t2 set beforehand is memorized, Since the 
existence of the neurological abnormalities of a newborn infar.t and a suckling and/or the myonosus is 
judged based on the scatter chart showing the spraying state of each coordinate value of the centroid 
position memorized, it becomes possible to carry out exact diagnosis easily. 

[0129]According to this invention, since the existence of the neurological abnormalities of a newborn 
infant and a suckling and/or the myonosus is judged based on the feature of the aspect ratio called for 
from said scatter chart (Xmx/Ymx), i.e., the shape of a scatter chart, it becomes possible to carry out 
easy much more exact diagnosis. 

[0130]According to this invention, the frequency of the weight data in the centroid position produced by 
calculating the centroid position of a newborn infant or a suckling for tevery fixed time or at least one 
weight-detecting^sensors ihstalled position in the weight detecting sensors formed is analyzed, [ two or 
more ] Since the existence of the neurological abnormalities of a newborn infant and a suckling and/or the 
myonosus is judged based on the amplitude, the frequency analysis result, i.e., the frequency distribution, 
which are searched for withjin the time t2 set beforehand, of each frequency band, it becomes possible to 
carry out exact diagnosis easily. 



[0131]Since the data resu 
according to this invention 
medical practitioner can be 
possible to diagnose much 



t of an operation is displayed on a displaying means with a decision result 
Since the analysis result of the indicative-data result of an operation by a 
doubled and judged with the decision result by a decision means, it becomes 
more correctly the existence of the neurological abnormalities of a newborn 
infant and a suckling, and/or the myonosus. 

[01 32] According to this invention, measure the weight of a newborn infant and a suckling and the 
neurological abnormalities of a newborn infant and a suckling and/or the existence of the myonosus are 
judged objective by the result of having calculated the data about the weight, The program for making a 
computer perform displaying the decision result can be provided, and the program is recorded and the 
recording medium in which reading by a computer is possible can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a distribution diagram simplifying and showing the composition of the diagnostic equipment 
1 of the newborn infant and suckling who are one gestalt of operation of this invention. 
[Drawing 2j lt is a top view showing the cot 9 with which the diagnostic equipment 1 of the newborn infant 
of drawing 1 and a suckling is equipped. 

[Drawing 3] It is a block diagram showing the electric constitution of the diagnostic equipment 1. 
[Drawing 4] It is the top view which the cot 9 simplified. 

[Drawing 5] It is an imaged figure showing one example of the display screen displayed by the displaying 
means 7. I 

[Drawing 6] The centroid position scatter chart extracted according to 1 subject child's condition is shown. 
[Drawing 7] It is a model figure of centroid position spraying. 

[Drawing 8] It is a figure showing the outline which divides the X-axis of a two-dimensional flat surface at 
the small section of the width d ? and determines area. 

[Drawing 9] It is a flow chart explaining operation of the centroid movement area calculating means by the 
data calculating means 5. 

[Drawing 10] It is a figure showing the example of a shape pattern of the small section of the width d. 
[Drawing 11] It is the figure which indicated drawing 10 (b) by coordinates. 
[Drawing 12] It is the figure which indicated drawing 10 (c) by coordinates. 
[Drawing 13] It is the figure which indicated drawing 10 (d) by coordinates. 

[Drawing 14] It is a figure showing the example of the centroid position migration area result of an 
operation. 

[Drawing 15] It is a flow chart explaining the operation which diagnoses the neurological abnormalities of 
the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with centroid 
movement area. 

[Drawing 16] It is a figure showing the example of the centroid position frequency result of an operation. 
[Drawing 17] It is a flow chart explaining the operation which diagnoses the neurological abnormalities of 
the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with centroid 
position frequency. 

[Drawing 18] It is a figure showing the example of the movement speed frequency result of an operation. 
[Drawing 19] It is a flow chart explaining the operation which diagnoses the neurological abnormalities of 
the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with movement 
speed frequency. 

[Drawing 20] It is a flow chart explaining the operation which diagnoses the neurological abnormalities of 
the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with the average 
movement speed Vave of the center of gravity. 

[Drawing 21] It is a flow chart explaining the operation which diagnoses the neurological abnormalities of 
the subject child by the diagnostic equipment 1, and/or the existence of the myonosus by average 
movement acceleration alphaave of the center of gravity. 
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[Drawing 22] It is a scatter chart of the subject child of the normal newborn infant number 10. 

[Drawing 23] It is a scatter chart of the subject child of the newborn infant number 16 who has neurological 

abnormalities. 

[Drawing 24] It is a figure showing the outline of the arithmetic method of an aspect ratio. 
[Drawing 25] It is a flow chart explaining the operation which diagnoses the neurological abnormalities of 
the subject child by the diagnostic equipment 1, and/or the existence of the myonosus with an aspect 
ratio (Xmx/Ymx). 

[Drawing 26] It is a figure showing the frequency analysis result of the subject child of the normal newborn 
infant number 10. 

[Drawing 27] It is a figure showing the analysis result of the subject child of the newborn infant number 16 
who has neurological abnormalities. 
[Description of Notations] j 

1 Diagnostic equipment 

2 Subject child 

3 Weight detecting sensors 

4 Primary detecting element 

5 Data calculating means 

6 Decision means 

7 Displaying means 

8 Control indicator 

9 Cot 

10 Wagon 

16 Processing circuit 

17 Imaging device 
22 Memory 
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